Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



w^m 



• •• 



• * 



• .-* * 



< 



'rom lha_P>j(J«(niig« of tbo ) 



.•*•.■.," BY W. O. BINNEY. 

"-■_"'5n his work on tlie " Terrestrial Air-Iireatliing Mollusks of tlie 
.-.tTiiited States," my Tatbcr paid great attention to lliejaws and 
lingual membranes, figuring those of all the species whiuh he could 
obtain. In continuing my father's labors on the same subject, I 
have described and ligured those of many otlier species. Thus, in 
a certain sense, it may be said tliat a great deal is known of these 
organs in our land shells. Unfortunately, however, these figures 
and descriptions have become of comparatively little value now 
that the study of this subject has assumed such importance. They 
do not give in sufScient detail the character of the individual teeth, 
bowever correct an idea tiiey may give of the general arrangement 
of the teeth upon the membrane. I have, therefore, been induced 
to review the whole subject, and present it in a manner wjitch will 
lie of value as throwing light upon classification. 

The (bllowing pages contain the result of my re-examination of 
tbe liiigiinl membratiofi collected by me Uiiring tbe last thirty years. 
I regret that the collection is not more perfect, but tliere seems 
little chance of my making it more so, especially as to the rarer 
and more inaccessible species. I have decided, therefore, to pub- 
lish at this time what material I have. 

Before commencing my description, I will give some general 
remarks on the organs treated of in my paper, and on their value 
for the purpose of classiQcation, and on the bibliography of the 
subject, 

Genckai. Remarks. 

As many of my readers are quite unfamiliar with the subject, 
especially most of those who have so largely contributed specimens 
for examination, I will describe in detail the position of the organs 
and the metlio<l adopted for their study. 

On holding up against the light an individual of Helix Ihyroideg 
in one hand, and oCfering to him with the otber some food (a piece 
of carrot is always acceptable), one can readily see with llie naked 
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eye the two ovgans here treateii of. Above tbe external opening 
of tile month, through the transparent tissue of ihe head, is seen 
a small, arched, reddish, free insiriiinent, which appears to rise 
and fall as if used iii cutting off morsels of food. This is the jaw. 

On the floor of the mouth is the Ungual meinbraue, occupying 
about the position of the human tongue. Its color is too nearly 
the same as that of the head to afford any strong contrast, but, 
■with close attention, it will be detected by its glisleiiiug silvery 
appearance, as it works backward and forward. 

The use of the tongue seems to be to rasp the food and also to 
force it back into the i£Sophagus. 

More detailed description, fully illustrated by figures, of the 
position of these two organs, will be found in the chapters on 
Special Anatomy in the first volume of the "Terrestrial Air-bi'eath- 
ing Mollusks of the United Stales." 



Method of Extraction. 

On opening the head of Hflix //lyroii/a* from above, one readily 
notices at the extreme anterior part, close against the outer iutegu- 
ment, a prominent oval body. This in called the buccal mass. Il 
is easily cut away from the animal, and will be found to contain 
both jaw and lingual membrane. They can be removed by line 
Boissors or knives from the buccal mass in the larger species, but 
in the smaller species, the method usually employed is putting 
the whole buccal mass in a watch crystal full of a strong solution 
of caustic potash. Allowing it to remain for several hours, the 
potash will destroy all of the buccal mass, and leave the jaw and 
lingual membrane perfectly clean and ready for examination. 
They remain attached, if the solution is not too strong, showing 
a connection between the two. They must first be well rinsed in 
clean water, in another watch crystal, before examination. Another 
more expeditious process is to place the whole buccal mass in a 
leet-tulie, with the solution of potash, and boil it for a few seconds 
over a spirit lamp. Pouring the contents of the test-tniK! into a 
watch crystal, the lingual membrane attached to the jaw will be 
readily seen by a pocket lens. If the species be verj' small, as 
Falula Kiriatella for instance, its whole body may be thrown into 
the solution. Still more minute siwcies, as Zoniten milium for 
instance, may be treated in this way : crnsh the whole shell between 
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ra&y be simply inoiiDted in water and covered wilh tliin glass. 
One mu^t be sure to spread out tbe Ungual membrane, uut linv« its 
upper side down, and it will be well to cut it transversely in 
Severn] places, aa the teeth are beautifully shown, and often stand 
detached, on the edges of the cut. 

For preservation for future study I hesitate to recommend any 
process, as I know of none which has been tried for a sullieiently 
long time. I have myself lost many specimens by imperfect mount- 
ing. Canada balsam, formerly used, ruins the membrane by render- 
ing it too transparent. The glycerine mounting fluids, 
certainly preserve a membrane for several years, but tbey have 
not been tried many years. 

On the Jaw. 

The jaw and lingual membrane, having been mounted, must now 
Ije examined under tbe microscope. 

The jaw will bo found to vary greatly in its characters in the 
different genera. It is either in one single piece (pi. XVI., fig. 
1) ; in one single piece with an accessory quadrate piece attached 
to its upper margin; or in separate, detached pieces, free on tbeir 
lower edges, usually soldered together into one single piece above 
(pi. XVI., fig. 13). It dilTers also in Ireing with (pi, XVI., fig. 3), 
or without (lig. H) a median beak-lilie projection to its cutting 
eilge; also in its ends being more or less acuminated; but still 
more by the presence or absence of striffi or rib-like (trocesses 
on its anterior surface. When present, the ribs are found in 
every degree of development, passing quite across the jaw and 
lieuticulaling one or both margins (pi. XVI., fig. 8J, or only 
develoiwd on the lower portion of the jaw, and crenellating the 
lower margin. The ribs are often almost obsolete, or represented 
by wrinkles or coarse strife. Tbey are present on the auterior 
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ourfaceof the jaw only, or ou botli anterior and posterior suifaces. 
They are ilistant, narrow, stout, few (fig. 8) ; or crowttei!, broad, 
Btout, and numerous (fig. 14). Tbeir number is within certain 
limits inconstant in the same species. Tliey sometimes are very 
broad, and seem like separate plates soldered to Ibo anterior sur- 
face of the jaw, or to be formed by a folding of the jaw upon itself 
(fig. 12). When this appearance of folding into plates is given, 
it will generally 1m2 found that the plait-like sections are actually 
separated by distinct, but delicate ribs. When this form of ribs 
le found, tliey are either vertical or inclined obliquely towards the 
median line of the jaw. Sometimes this last nrrnngement is de- 
veloped to such a degree that the delicate ribs meet before reach- 
ing the bottom of the jaw, and a triangular compartment is left 
at the upper centre of the jaw, its baae being upward (flg. p. ). 
This form of jaw is usually thiu and membi-auous. 

When the jaw is striated and not ribbed, the stria- are vertical, 
or they converge towards the median line (flg. p. \ There are 
often transverse st rise also, and transverse lines of re-enforcement 
(pi. XVI., fig. 3). 

The upper margin of the jaw is often extended into a stout 
membranous attachment, apparently of the same material and 
consistency as the Jaw itself, and showing the same continuity of 
structure by the strite of the jaw extending into it without inter- 
ruption. This is not the accessory quadrate plate mentioned 
above. 

The jaw is found in every degree of consistency, from very 
thick to quite membranous and almost transparent. 

The cutting margin of the jaw is smooth, crenellated, or den- 
ticulated. It is simply concave, or furnished with a more or less 
developed beak-like median projection. 

In shape tbe jaw ranges from scarcely arcuate, long, low, to 
horseshoe-shaped, short, high. 

It will l)e seen below that these peculiarities of the jaw, taken 
in connection with tbe characters of the lingual membrane, appear 
to furnish reliable characters for classification. 
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TLe characters of the jftw, combined witb those of the lingual 
membrane, furnish reliable bnses of classification. They have 
been considered of various weight by different wrilcis. I iiere 
propose to treat them aa guides only to tlie greater division of the 
Pulmonata.' In grouping the vflrions genera it will bo necessary 
to include all, both American and foreign to America, in order to 
properly appreciate the value of this grouping. 

Taking, tlierefore, the whole series of known terrestrial Pulmo- 
nata, tlie first grand division is based on the presence or absence 
of a jaw. Of the former are the following; Testacella^ Daude- 
bardia' Slreplaxis,^ Rhylida^ Diplomphalus* StraMiaT Olan- 
dina' Peteina?* SpiraxinV Slreploslyla," Havenia?" Strepalos- 
tele," CxHaxis?'* Oonoapira,^^ Gibbug?" Ennea." 

All tbe above have aculeate marginal teeth; the lateral teeth 
are always absent; the centrals in some of the genera. 

The following genera have quadrate marginal teeth: Onchi- 
diiivi," Onchidella,"' Peronia," BuchananiaV^ 

' I miiBl not be understood 10 propose a system of cIsBilScsiion. I merely 
place Uie genera into certain groups, independent, of ilieir divisloiiB into 

* n<-yncmaiin, Malak. Blatt. X., pi. II., flg. 5. 

■ Goldfuss verb. Natarh. Verelns dcr preuss. KLelnl. mid WcBtphalena, 
I3lh year, 18^6, pi, VI., fig. c. e' 

' neynemann, Malak. Blatt. SV., pi. IV., fig. 3. 

* Semper, Naobr. derdeut. Malak. aeaellBchafl 11., 103. 

* Fischer and Crosse, Jnum. de Concb. XSI., 31, pi. III., fig. 8. 
' Jaw and dcutition unknown ' See Ibis paper. 

' Jaw and dentition not actually knnwa. 

* Jaw and dentition not aclually known ; as restricted, llie genua may be 
more correctly placed near Stsnop^ni. 

'I Fischer and Crosse, Moll. Mes., p. 16, pi. IV., flg. 2. 

" Jaw and dentition not actually known. 

!• Heyneniann, Naclir. mal. Gesel. I. 30,,177, flg, 5. 

'* Jaw anil dentition not actually koowu. 

I' Bland and Blnney, Amer. Journ. Concb. V. 37, pi. XL flg. 1, photo- 
grsplir'd. " No doubt like the last. 

I' Ilevoemann, Nacb. mal. Gescl. I. 30, 177, pi. XX,, figs. 3, 4. 

!• Bland and Binney, Ann. Lye. N. H. of N. Y. X.. p. MM, pi. SVL, 
flgs. B-5. 

" Heynfimann, Malak. Bktt. X„ pi. Ill,, flg. 13. 

■ Quoy, Voy. de I'Astrolabe, pi. XII. " Jaw and lingual unknown. 




The second grand division contains those genera Laving a jaw. 
In this division also we find suine genera with aculeate, and Bome 
with quadrate, raarginat teeth. 

Of the former ave: Limax^^ Ibijcue,' Parmacella' Tennenlia,' 
MarieltaP Parmarion,* DendroHmax^ PhosphoraxT UrocyclusP 
[I know nothing of the position of Othelogoma, Aspidorns, and 
other problem atieal genera.] Vilrina,^' Vilrinoidea," Vilritiopsie," 
Nanina" and all the genera now recognized in its diseuiegratiou, 
SlenopiiB," Filrinoconug,"' Macrocyclia," Zonites" 

The following genera have quadrate marginal teeth. They may 
be readily grouped by the character of tlieir jaw, which is either 
in one single piece, in one single piece with on accessory upper 
quadrate piece, or in numerous pieces. 

Those whose jaw is in one single piece raay again be subdivided 
into several groups based on the absence, presence, and peculiari- 
ties of the ribs on their jaw. This divisiun, however, is uoaatis- 
factory, as tliese characters are not always well marked. 

(a) Jaw without ribs : Philomycus," ParmeUaf* Oopelta^ Ana- 
derufi," Sagda," Patula,'* Polymita," Bemitrochus,'* SeHcodiacus.' 

' See this paper. 

■ Heynemann, Malalt. Bkit. X. U%, pi. I., 6g. 3. 
» Semper, Pbil. Archipell. BO. 

• Semper, 1. c. 1. pi. VI., flg. iT. ' lb. 13. 
' lb, 9, pi. VI.. fig. 10, 

T Ueyuemann, Mulak, Blatl. XV., pi, I., Sg. I. 

* Jaw and longue nut knowu, 

■ Heynemana, Ualak. Blatt. ISGO, 7n, pi, XL, us Parmarion Jluvtteent. 
"> See lliis paper. 

II Semper, I. c. SS, pi. IX,, flg. 33, 

" Ibid. 88, pi. XI,. flg. 28. ■» Ibid. 

» Blaud, Ann. Lye. N. H. of N. Y., VIII., 158, flg. 

" Semper, I c, BI, pi' XI., fig, 37. 

" See this paper. " See thia paper. 

I' See Ihia paper. 

" Jaw and Ungual denlilion uabnown. 

» Heyoemann, Malk. BUll. XIV., pi. I., 3, 

1 Hej-nemann, Miilk. Blatt. X,, 13H, pi. I., fig. 1. 

u Bland iiud Binney, Am. Jouru, Concli. VI., 177. 

" See lliia paper. 

" Bland and Binney, Ann. Lye. N. H. of N. Y., X., 341, pi. XVI,, flg. 1. 

B See ihiB paper. ' See this pupiT, 




Acamia, Gorilla, Cart/oden, Panda, Labt/rintkuB, GaracoUtm,^ 
Lencochroa,' CtjiiHr.oji»iaV Plagiopfi/cha,' Leptolomaf Anosloma,* 
AnontomellaP Tamigeruxl Boysiaf Plectogtomaf Hypeelagto- 
ma r Ackalinella,* Claunilia," Stenogyra,'^ Strophia," Buliminus," 
Balea,'* Pupa,'^ Vertigo,^' Ferussacia," Gaecilianella,"' OeosHlbiaf 
Azecii? TomalfllaV Zonpeumf Holospira," Eucalodiutn" Ccelo- 
centrum," LUhotis,^ Bhodta, Megaspira,*" Limimlarin,^ hut one 
species has a ribbed jaw, Achatina,^ Pse.udachatina ? Perideris ? 
Columna P Bulimus as now constituted has various forms of jaw, 
(6} Jaw with decided stout ribs: Aj-ion, Ariolimait, Prophy- 
saon, Pailifera, Veromcella, Hinne.ia, UemphiUia, Helix," Qeomo- 
lacus,^ Letourneieia,*' FelCetla," Xanlhanyx," Simpulopsus,^' Pfrif- 

■ Ree Semper, 1. c. No doubt otLcr genera of diainlpgraled UaUx will be 
round to be grouped here, I propose at present lo remove from Helix all 
Ibe species not baring ribs upon their jnw. 

« Bisnd and Binney, Ann. Lye. Nal. Hist, of N. Y., X., 330. 

• Bland and Binney, Ann. Lye. N. U. «f N. Y., IS. 

' Pri>c. Ac. Nat, Sc, Phila. 1874, 58. » Ibid. 68. 

= Journ. lie Concb., XIX., 3G1, pi. XI., flg. 4. 
' Jaw UDtl denliLina unknnwo, 
' Jaw and dentition unknown. 

• Bland and Binney, Ann. Cyc, N. II, of N, Y., X.. 335, pi, XV., 
B, 7. 

«" Troachel, MoijHiti-Tandon. Lebuiaim, etc. 

" See this paper. " See this paper. 

" But some species have ribs. See Moquin-Tandon, Lebmunn, etc. 

'• Moqnin.Tandon, Moll. Fr,, pi, XXV,, flg. 0. 

" See this paper, " See this paper. 

" See Ibis paper, " See lUia paper. 

" Unknown, 

» Heynemann, Mai, Bl, X,, pi. III., 

" See this paper. 

« See Crosse and Fischer, Joum, de Conch. 1 

** Jaw and dentition unknown. 

" Binney, Proe, Phila, Ac. Kat. 8c. 1874, pi. V„ flg. 8. 

• .Taw and dentition unknown, 
" Bland and Binney, Amer, Jour. Conch,, VII., 181. 
" Von Martens, ed, 3, p. 201, 

■ Jaw and dentition unknown, " See this paper. 
" Bland and Binney, Ann. of Lye. of N. II. of N. V., X,, 300, flg, 
" Bourj^gnat, Moll, nouv. el lit. VII, 201, pi. XXXIV., tig, 1-T. 
" Jaw apparently ribbed in FSrussac's figure, pi, VII, A. 
" Fischer and Crosse, Moll. Meit., pi. IX,, figs, 15, 10. 
« ShHltleworlh, Diag,, No. 6, p. 147. 



Jaw unknown. 



70, pi. v., flg. 1. 
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/eria,' Berendlia,' and, as stated ahove, some epeuies now included 
in Btilimus, Cochiosli/la, BuHviiiiua, Limicolaria. 

(c) Jaw nitli separate, delicate ribs, ueuatly running obliquely 
towards ibe centre; Oeealis,* Amphibulinia,' Bulimulue, Gylin- 
drella, Macroceramus,' Pineria,' ParlulaJ' 

The genera whose jaw ia in one piece with an accessory quad- 
rale piece are Succinea,' Oinaloni/x,' ffyalimax,"' Athoravophorua." 

Tlie genera whose jaw is in separate pieces are Orlhalicua, 
Liguus, and Punctiim." I have arranged tlie American genera in 
the same manner in the followiug pages. 



BlBLlOORAPBY. 

The principal works referred to are : — 

Leidy in Dinney's Terrestrisl Air-breathing Moliuslis of the 
United States. Boston, 1851, Little & Drown. The wood-cuts 
of lingual membranes are miBpIaued in tlie text. See the list, vol. 
II. p. 358. 

BiNNEY and Bland, Land and Fresh Water Shells of North 
America. Part I. Smithsonian MisceUaueous Contributions. 
Washington. 1869. 

Mouse in Journal of the Portland Society of Natural History, 
18R4. 

Moqutn-Tandon. Eistoire Natnrelle dea Mollusqnes Terrestres 
et Fhiviatiles de la France. Paris, 1855. 

FiscHEK ct Crosse. Etudes sur les Mollusques Terrestres et 
Fluviatilea du .Mexique et I'Am^rique Centrale. Piiria. 1874. 

Lehmamn. Die Icbenden Schnecken nnd Musclieln der Umge- 
gend SCettina nnd in I'ommern. Cassel, 1873. 

I Morcb, Journ. de Conch.. 1885, 383. 

' Crosse and Fischer, Joum. de Conch. 1870, pi. V., fig. 11, 12. 
■ Blaud and Binney, Ann. Lye N. H. of N. T., Vol. Xl, pi. XT., figs. 
1, 6-7. 

• Proc. Phila. Ac. N. Be. 1874, pi. VIII.. flg». 9. 5. 6. P»aieala U a 
Bjnonym of Ibis. * See this paper. 

' Bland and Binney, Ann. N. Y. Lye. N. H., X., 8S. 
' Blnncy, Aon, Lye, N. H. of N. Y., XI. 4S. 

• Bee this paper. • Malak. Blalt. X., pi. IV.. &g. S, a. 
" Fischer and Crosae, Journ. de Conch. XV., 318. pi. X., Qgs. 5, 7. 
" Bergb. verb. ktut. kienig. znolog. botan. Gesell. in Wkn. XX. 844, pL 

XII., flg. 2, 4, 6. '• See ibis paper. 
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GoLDFUBB. VerKeicbnisa der bis jelzt in der Rheinprovinz und 
Westplialen beobacltteten Land- und Wasaer-Mollusken, nebBt 
kiii-zcii Bemerbrengeniiberdercn Zimgen, Krefer, iind Liebesfeile. 
Fi'om Verhandluiigen der nntushistorlschen Vereins der preusai- 
schen Rheinlande und WeBtphaleiia. 13 Jalirgang. lionti, 1S66. 

Sempek Landmolliialten. Reisen in Arcbipel der Pliilippinen. 
Wiesbaden, 1873. 

Heynemann. Einige Miltkeilungeo iibcr Sclineckenzungen 
mit liesendcrer Beacbtung der Gattung Limax. From Malako- 
zoologisclier Bliitter, X. 1802. 

Yon Martens Die Heliceen von Job, Chkibt. Albers. Zneite 
Ausgabe. Leipzig, 1860. 

Tliese are tlie principal ivorka rercned to. The referenceH to 
sborter papers in various periodicals will easily be understood. 

On my Ili.dsthationb. 

I have endeavored to give a good view of the central, lateral, 
and marginal teeth of eacli apecies, with tlie transition teetli of 
many of the species. Tlie portion of the membrane chosen is 
different in the various species of each genua or aiibgenua, in order 
that the variations in the form and derelopmeut of cusps, and 
cutting points may be shown. Thus on pi. III. fig. 1, b, I liuve 
aekcted the part of the membrane where the marginal teeth have 
a very blunt euap, while in fig, i, b, they are shown much more 
graceful. It must constantly be borne in mind that on any one 
membrane the teeth vary considerably in regard to this point. 

In illustrating the general arrangement of the teetli upon the 
lingual membrane in each genus or subgenus, I have used tlie wood- 
cuts in the text prepared for my former works and papers, mostly 
by Mr. Morse, and a few by Dr. Leidy, prepared for my father's 
work. It must be remembered that these figures do not represent 
correctly the characters of the individual teeth. 

I have also used in the test figures of the jaws of many genera 
and suligenera, prepared for the Land and Fresh Water Shells of 
North America, Part I. The jaws of the more recently described 
genera and subgenera I have myself drawn by camera lueida in 
pi. XVI. 
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On the Value of the Jaw and Lingual Membrane for the 
PURPOSE OF Classification, 

It is conceded by all recent students of land atiells tli.it for the 
larger divisions tlie presence or absence of a jaw, and tlie aculeate 
or quadrate Torin of marginal tcetli are reliable cbaracters. 

The characters of the jaw and separate teeth of the lingual 
membrane liave also been used in various ways for grouping the 
genera into fatuilieB, etc., and even of grouping species into genera. 
I refrain from any discussion of their value for such purposes, 
simply because 1 believe our material is far too limited. It seems 
as if 1 can better employ my time in patiently accumulating new 
facta. I can, however, venture to say that the character of the 
jaw and toelh seems to be more constant in some genera than in 
Others. It appears, for instance, that in some genera the presence 
or absence of lateral teeth is not a generic character, though in 
others it is. 

The same may be said of the presence or absence of side cut- 
ting points to the centrals and laterals, and the greater or less 
development of their side cusps; also in the bifurcation or non- 
bifurcation of the cutting point of aculeate marginal teeth. 

It will, I believe, be proved that certain genera are constantly 
characterized by peculiar form of teeth, while others have a con- 
siderable range of variation. I might, perhaps, add that when 
the genus is numerous in species, there is a much greater chance 
of finding ft varying dentition. If this latter proves true, we 
shall be obliged to concede that there are certain types of teeth 
which may be found among species of some of the larger genera, 
though some of the smaller genera are much more, if not abso- 
lutely, restricted to one single type of dentition. I do not ven- 
ture any further deductions at this time. 

Before closing ray paper I must return thanks to my many cor- 
respondents, wbo have furnished me specimens for examination 
during many years. I have already acknowledged their kindness 
while originally describing the jaw and lingual membrane of each 
species in the American Journal of Conchology, the Annals of the 
Lyceum of Natural History of New York, and the I'rocoedings 
of the Academy of Natural Sciences of Philadelphia. Most of 
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those papers' were publiaheii m connection with my friend, Mr. 
Bland, without whose aid I never could have had tliR material to 
study lingua] dentition, especially in the interesting forms foreign 
to the United States. He has aho shown great interest iu the 
progress of the present paper. 

Finally, 1 must acknowledge my many obligations to my young 
friend, Mr. A. Ten Eyuk Lansing, for his most valuable assist- 
ance in the preparation of my paper. His observations of most 
of the lingual membranes, independent of my own, have saved 
me from many errors, and rendered my work much more reliable. 

i will add that all the figures in the plates have been drawn by 
my own hand from the microscope itself, with the aid of the 
I lucida. 

[, N. J., Oct. 1874. 
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A complete catalogue of the species found in North America, 
fVom the extreme north to the Rio Grande and to San Diego, here 
follows. An account of their geographical distribution has been 
pnlilishod by me in the Tlulletin of the Museum of Comparative 
Zoology, vol. iii. No. 9, Cambridge, 1873, 

The sign f ia affixed to the name of apecies whose jaw and lin- 
gual membrane are unknown. 

rULMONATA GEOrHILA. 
OLEACINID.E. 

tOlandinBi Vanuiemeniii, Lea. tOlaudina balUta, Olil. 

trunoatB. i9idi'I. 
IdeouiiaU, D«»b. 



' A complete list of all those pnpers mnj- be had of lUc Am 
aliit Agency, Salem, Mass. 



— . ^ 



■■ffiwawi 



NATURAL SCIENCES OF PHILADELPHTA. 



153 



Zonitei eapnodeif W. G. B. 

fnliginoiai, Oriff. 

friabUii, W. 0. B. 

oadneui, Pfr. 

leyigatut, Pfr. 

demiiiai, Binn. 

ligerni, Say. 

intartextui, Binn. 
tinbplanni, Binn. 

inomatui, Say. 

■oulptilii, Bland. 

EUiotti, Redf. 
teerinoideni, A nth. 

oellariui, MUll. 
tWhitneyi, Newe. 

nitidui, Mull. 

arborsut, Siy. 

yiridnlni, Mke. 

indentatni, Sny. 

limatultti, Ward. 

minuieulai, Binn. 

milium, Mori>e. 

Binneyanui, Morse. 

ferreui, Morse, 
teonipeotui, Bland. 



Zonitei exignni, Stimpson. 
teheriinellni, Onll. 

oapiella, Old. 

falvni, Drap. 
tFabri«U, Beck. 

Oandlaehi, Pfr. 
IStearnsi, Bl. 

gnlarif. Say. 

■nppreiiui, Say. 

laimodon, Phillips. 

■ignifleam. Bland. 

internal, Say. 

moltidentatni, Binn. 

Laniingi, Bland. 
Vitrina limpida, Oould. 
tAngeliee, Beck. 
Vitrina Pfeifferi, Kewc. 

exilii, Mor. 
Limaz mazimai, Lin. 

flavui, Lin. 
agreitii, Mull. 

oampestrii, Binn. 

Hewstoni, J. 0. Cooper. 

Ingeriolli, W. G. B. 



IlELICINiC. 



Patnla lolitaria, S ly. 
itrigoia, Gld. 
Cooperi, W. O. B. 
Hemphilli, Newc. 
Idahoeniii, Newc. 
tHaydeni, Gabb. 
alter nata, Say. 
Cnmberlandiana, Lea. 
ttenaittriata, Binn. 
peripeetiva, Say. 
itriatella, A nth. 
tpanper, Mor. 
tHorni, Gabb 
aiteriioai, Morse, 
tineruitata, Pfr. 
vortex, Pfr. 
Hemitrocbui Tariani, Mke. 
Tebennopborai Caroliniensii, Bosc. 
tHoloipira Roemeri, Pfr. 
11 



Holospira Ooldfusii, Pfr. 
Helioodisoat lineatas, Sny. 
Ferntiaooia laboylindrioa, L. 
Cecilianella aeicola, MUll. 
Stenogyra decollata, Linn, 
labula, Pfr. 
tootonoidei. Ad. 
tgraoiUima, Pfr. 
Papa maicomm, Linn. 

tBlandi, Morse. 

tHoppii, MUll. 

tvarioloia, Gld. 

pentodon, Say. 

tdeeora, Gld. 

tcorpalenta, Morse. 

tRowelli, Newo. 

t Calif ernioa, Rowel 1. 

laliaz, Say. 

tmodiea, Gld. 
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tPnpa Ariioaemif, Oabb. 
thordeaoea, Qnbb. 
tarsiifsra, Say. 
teontraota, Say. 

rnpioola, Say. 

oortioaria, Say. 
tpellnoida, PtV. 
tborealia, Mor. 



Vertigo Ooaldi, Binn. 

BoUeaiana, Morse, 
tmilium, Old. 
ovata, Say.* 
yeatrieosa, Morse, 
tiimplex, Old. 
Btrophia inoana, BIdd. 



Arion faaona, Mull. 

tfoUolatui, Old. 
Ariolimaz Colnmbianaaa, Old. 

Califomioai, J. O. Cooper. 
HsmphilU, W. 0. B. 
niger, J. O. Cooper. 
Anderaoni, J. O. Cooper. 
Prophyiaon Hemphilli, Bl. nnd Binn. 
Binnsia notabilii, J. O. Cooper. 
Hemphillia glandnloia, Bl. and Binn. 
Pallifera dorsalii, Binn. 

Wetherbyi, W. O. B. 
Gonoitoma Tataii, J. O. Cooper. 
Strobila labyrinthioa, Sny. 
Habbardi, Brown. 
Polygyra aurioalata, Say. 
avaliferay Shuttl. 
auriformis, Bid. 
tPostelliana, Bid. 
sipilooa, Rav. 
tavara, Say. 
vsntroiala. Pfr. 
tHindsi, Pfr. 
Texasiana, Morioand. 
ttriodonto del, Bid. 
Mooreana, W. G. Binn. 
ttholai, W. 0. Binn. 
thippoorepii, Pfr. 
faitigani, L. W. Suy. 
tJaokioni, Bid. 
Troostiana, Lea. 
Haiardi, Bid. 
toppilata, Morioand. 
tDorfeailliana, Lea. 
tAriadne, Pfr 
leptemvolya, Say. 
eereolni, Mublf. 
tCarpenteriana, Bid. 
Febigeri, Bid. 



Polygyra paitnla, F^r. 

tpuitaloidei, Bid. 
leporina, Old. 
Polygyrella polygyrella, Bid. and J. O 

Cooper. 
Stenotrema ipinosa, Lea. 
tlabroaa, Bid. 
tEdgariana, Lea. 
Edvardii, Bid. 
barbigera, Redf. 
itenotrema, For. 
Mriata, Say. 
fmaxillata, Old. 
monodon, Rack, 
germana, GM. 
Triodopsii palliata, Sny. 
obitriota, Say. 
appreiia, Say. 
infleota, Sny. 
Sugeli, Sbuttl. 
tridentata, Sny. 
Harfordiana, J. 0. Cooper, 
fallax, Say. 
tintrofereni, Bid. 
Hopetoneniiii Sbuttl. 
tvultuosa, Old. 
loricata, Old. 
Hesodon major, Binn. 

albolabrii, Say. 
tdiveiU, Old. 
maltilineata, Say. 
Pennsylvanica, Green. 
Hitchellianai Lea. 
elevata, Say. 
Clarki, Lea. 
tChriityl, Bid. 
exoleta, Binn. 
Wheatleyi, Bid. 



' F. tridentata, Wolf, is synonymous with this. 
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Xeiodoa dentifera, Binn. 
BoSmeri, Pfr. 
Wetherbjri, Bland, 
thyroidei, Sny. 
olania, Say. 
Columbiana, Lea. 
Downioaaa, Bid. 
tLawi, Lewis, 
tjejona, Say. 
Hobiliana, Lea. 
devia, Gld.* 
profunda, Say. 
Sayii, Binn. 
Aeanthinula barpa, Say. 
Vallonia palebella, Mull. 
Fmtleieola hiipida, L. 

tmfeieeni, Penn. 
Doreaiia Berlandieriana, Mor. 

grisoola, Pfr. 
Agli^a fldelii, Gtay. 
infnmata, Old. 
tHiUobrandi, Newe. 
Arionta arrosa, Old. 

Towniandiana, Lea.* 



Arionta tadioalata, Binn. 
Hiokliniana, Lea. 
Ayreiiana, Newo. 
redimita, W. Q. Binn. 
tinteroisa, W. 0. Binn. 
XeUotti, Fbs. 
Steamiiana, Gabb. 
CKarata, Pfr. 
ramentoia, Gld. 
tCalifomienais, Lea. 
Carpentari, Newo. 
tHormonnniY Pfr. 
•oquoieola, J. G. Cooper. 
Diabloeniifl, J. G. Cooper. 
Tratki, Newo. 
tDnpetitbonarii, Deed, 
rnfloinota, Newo. 
fiaeta, Newo. 
tOabbi, Newo. 
Olyptoitoma Kewberryana, W. G. Binn. 
Euparypha Tryoni, Newo. 
Tachea hortensii, MQll. 
Pomatia aaperia, MUU. 



Cylindrella Poeyana, Pfr. 

tjejnna, Gld. 
tHaoroeeramui Kieneri, Pfr. 

OoiMi, Pfr. 
tBnlimnlui mnltilineatni, Say. 

tDormani, W. G. B. 



tBolimolai Harielinni, Pfr. 
tFloridanoB, Pfr. 
tpatriaroha, W. G. B. 
altematni, Say. 
tSohiedeanni, Pfr. 
dealbatuif Say. 



Ortualicin^e. 



Liguni faiciatai, Mull. 
Orthalioai lebra, Mull. 



tSneoinea Haydeni, W. G. B. 
trotnsa, Lea. 

SilUmani, Bid. 

ovalil, Old. not Sny. 
tHigginsi, Bid. 
tHaleana, Lea. 
tHooreiiana, Leo. 
tOroiyenori, Lea. 
tWilioni, Lea. 
tConcordialii, Gld. 



Orthalioai nndatui, Brug. 
Punotam minatiisimom, Lea. 



SuCCININiE. 



tSneeinea Inteola, Old. 

lineata, W. 0. Binn. 
a vara, Sny. 
Strotobiana, Bid. 
tVerilli, Bid. 
tanrea, Lea 
tOroSnlandioa, Beck, 
obliqna, Say. 
Tottaniana, Lea. 
eampeitrii, Say. 



* H, Mullani is a variety of this. 

* H. ptyeJioptora^ Brown, is a variety of this. 



IBuooiaM Hawhiaii. BH 






fiuiticmna. Old 
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ISalUkU, Pfr. 




VERONICELLIP-K. 


Vcroaicalls Florldua, B 


- 


tTaronioallk oliTUlft, St 




A 


Jatv aliKCiif. 


Family 


OLEACINID^. 



fltnii OLAHDIHA. Scbuia. 
Lingual membrune narrow, witli (.-lievroii -shaped rowa o 
form, aculeate, f!eparate<l teeth; central tooth with a long, slender,. 





L 



straight base of attachment, with incurved sides, and with inferior 1 
lateral slightly expanded angles, and with the upper margin re- 
flected and exten'icd into a long, slender, acutely pointed cusp. 
There are no lateral teeth, tlie balance of the membrane being | 
composed of marginal teeth of the pure aculeate form. 

Each row of teeth on either side of the median line curves first I 
backward, with the*teeth rapidly increasing in size as they pass 1 
outwards, and then forwards as the teeth gradually again become I 
smaller ; giving an irregularly crescentic shape to the half row of I 
teeth. This is shown particularly in Ot. Alberiti and 0. rosea, 
less so in GL truncata. The central tooth was overlooked by I 
Wyman, Leidy, and other of the earlier inveatigatora. It has | 
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siDce been detected in 01. Irttntiala,' rouea,' algira,' Sowerbyana,' 
plicalnla^ funi/ormis* Alhersi;^ in Kcmitarum," Phillips^ of the 
subgenus Varicella; a,iso gnlidii Id" of »u\igenaa Oleacina. Tins 
central tootli ia rather diltleull to study, being on a different plane 
than tlie other teeth, and apparently much less developed. Its 
cusp is generally simple, long, and narrow ; but in G, rosea it has 
a decided blunt cutting point, and in G.aemilarum it has a long, 
slender, cutting point. 

The side teeth are all of the purely aculeate type ; the base of 
attachment ia long, narrow, incurved at sides, gradually rounded 
above, expanded and bluntly truncated below, the general out- 
line being somewhat like that of tlic sole of a shoe. From this 
base of attachment springs a large aculeate cusp. The§e side 
teeth are like the marginals in Zontfex, Linax, etc; they may 
therefore be called marginal teeth, and the lateral teeth, usually 
present in the Vilrininx, niay lie said to he entirely wanting. 

As stated above, the marginal teeth increase rapidly in size for 
' ft short distance from the median line, and then gradually de- 

ase in size, as they pass off laterally, the last tooth being still 
''itn&ller than the first. 

Olaiidina truncala has 32 — 1 — 32 teeth in each row. I have 
shown in plate I., tig. la, the central and first three marginals ; 
b is the twentieth marginal j c, the last tooth. Fig. a and « show 
the teeth as seen fi-om below, thus giving a perfect view of the 
bases of attachment. Fig. 6 is a atrictly proQIe view. The eighth 
tooth seems to be the largest. The central tooth I find great dif- 
ficulty in studying. It appears to have a simple, long, slender 
base of attachment, truncated aljove and below with slightly ex- 
panded lateral angles. The sides arc eomenhat incurved, giving 
the tooth the appearance of a simple modification of the base of 
attachment of the marginals. The figure (2) by Morse, copied 

I See L. and Frw. Sbells, I., fig. 0. 
' Amcr. Jooru. Concii., V. 202. flg, 1. 
< Fischer and Crosse, J. de C. XVI. 394, 
IV. fig. 10. 

• Same, Moll. Hex. et Oust. 78, pi. IV. figs. G-9. 
' Snmc, p. 73. ' Same, p. 
' L. and Prw. Shells, I., flg. 10, p. 10. 

• Proe. A. N. 8. Phil. 1874, 49. » Same. 
" Ann. Ljc N. H. of N. Y., S. 347. 



Hull. Hex. etGust,, pi. 
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above, gives a better illustration of this central tooth than is 
shown in my plate. I have lately verified it in fine specimens col* 
lected by myself in Florida. 

In illustrating the dentition of this genus, I have given fig. 1, 
copied from Dr. Leidy's figure in Terr. Moll. XJ. S., to show the 
general arrangement en chevron of the rows of teeth. Fig. 2 by 
Morse, copied from L. and Frw. Sh. N. A., I., gives one-half of 
one transverse row of teeth, with the central tooth. Fig. 1 of my 
plate is intended to show the shape of the individual teetli : a gives 
the central with adjacent marginals ; b^ the twentieth marginal in 
profile; o, the thirty-second and last marginal. 

I have not had an opportunity of examining the lingual mem- 
brane of 0> bullataj Texaaiana^ decussata^ or Vanuxemensis. 

B. Jaw present. 

Family HELICID^. 

This family may be divided by the character of its jaw in con- 
nection with that of its dentition into several subfamilies, Vitri- 
ninaej Helicinae, Orlhalicinm^ Succininm. The characteristic of 
each will be given below. 

a. Jaw in one single piece ; marginal teeth aculeate. Yitrikin a. 

Oenuf XACBOCTCUSrBeek. 

Jaw crescentic, ends sharply pointed, anterior surface striated; 
cutting margin smooth, with a median projection. I have exam- 
ined the jaw of M. Vancouver enais (see fig. 3, 
^g- ^ ' copied from L. and Frw. Sh., I.), concavoj Du- 

ranti, Voyana^ and in the West Indian species, 
M. Baudoni} Petit, and Jf. ewsiwra, Pfr. 

Jaw of Maeroeifclit « , i. i 

vanenuvwtntit. Thc general arrangement of the lingual mem- 

brane of Macrocyclis is the same as I have de- 
scribed above for Glandina. 

There are 32 rows in one lingual examined of M. Vancouveren- 
sis. The rows of teeth are arranged en chevron. Each row is 

' See Am. Journ. Conch. VII. 175; Ann. Nat. Hist N. Y., X. 805. 








ilivkled by the 
line into two irregular 
crcBcenls, the teetli rftp_ 
idly incrt-asiiig and cnrv. 
ing ill a backward direc- 
tion, and then gradually 
decreasing in size and 
cnrving forward. In M, 
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s the largest. One 
of these subcrescentiu 
rows is shown in fig. 4, copied from L. and Frw, Sh., I., drawn 
by Morse. This figure, however, muat not be used to judge of the 
shape of the separate teeth, better shown in plate 1. The teeth 
of Macrocyclin, as also of Glaixlina, are separated, not crowded, 
as in the Helicinm. The central tooth is seen with some ditUciilty 
by the microscope. I am confident, however, thitt 1 have drawn 
it correctly for the various species. In M. Vancouverensie (pi. I., 
fig. 4), the base of attachment is small, triangular, the apex 
pointed backward, the angles bluntly rounded, somewhat incnived 
at base, and bears a delicate, simple, short, slender cutting point, 
reaching froin about its centre to near ita base. This cutting 
point was not figured by Morse (see al>ove fig.}, and, indeed, 
was observed by me only on a few of the central teeth, and then 
with difficulty. In M. convaua (pi. I., fig, 3) the central tooth 
has a larger base of attachment, the apex of the triangle is trun- 
cated and incurved, the base is more incurved, the outer lower cor- 
ners more expanded and pointed, the cutting point more devel- 
oped, with distinct lateral expansions like very slightly developed 
Bubobsolete side cusps. In M. Voyana (pi. I., fig. b), the central 
tooth has a long,narrow,quadrangular base of attachment, incurved 
above, below, and at sides, and bears near its base three small, 
sharp cutting points, the median the largest ; there seems to be no 
distinctly developed cusps bearing these cutting points. In M. Du- 
ranti the central tooth has a base of attacliment somewhat like 
that of J/. Vancouve.reiiais, but longer, and with incurving sides ; 
the cutting point is the same. I have not examined the lingual 
membrane of M. sportella, which may be merely a variety of Vnn- 
couoerensis. The other species mentioned above are readily distin- 
guished one from another by the form of their central teeth. 
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I may here mention that Tryon (Am. Jour. Conch., II. 246) 
erroneously includes in Macrocyclis a true species of Zonttes^ Z. 

m 

ElHottij characterized by caudal mucous pore, parallel longitudinal 
furrows above the margin of the foot, and the presence of perfect 
lateral teeth. 

The side teeth of Macrocyclis at first sight, especially when 
seen from below, appear to be of the purely aculeate type, as the 
marginals in Zonites and Limax. From this, one is inclined to 
consider them all as marginals, and to declare that no true lateral 
teeth exist, thus making Macrocyclis to agree with Glandina in 
this particular also. A more careful study shows us that the 
teeth nearest the median line are modified from the aculeate type, 
though they do not have the distinct form of the laterals of Zo- 
nites^ with decided cusps and cutting points. They seem rather 
to represent those teeth of Zonites which show the transition from 
the laterals to the marginals (see pi. II., fig. 2, the second lateral 
tooth of Z. IsevigcUus). It may be said, therefore, that the lateral 
teeth are entirely wanting in Macrocyclis^ the first side teeth 
being laterals in the transition state, the balance being pure mar- 
ginals. (See, however, ilf. euspira^ below, which has a lingual 
membrane of Glandina,) The base of attachment of these tran- 
sition teeth is like those of the marginals, i. e., sole-like, except 
that the lower lateral expansions are more developed and angular, 
and in concava and Voyana the lower edge is excurved rather 
than incurved. The cusps are long and slender, lengthened into 
cutting points ; the teeth are unsymnietrical by the greater de- 
velopment of the outer subobsolete side cusps, both of these cusps 
being distinctly indicated b}' expansion. In 3/. Vancouverensis 
there is apparently a small sharp side point on the inner side of 
the cusp. I am not certain of its character, and have not ven- 
tured to figure it, excepting on the second tooth in fig. 4a. This 
process is seen on the first six teeth only. Tli^ balance of the 
teeth beyond the transition teeth in all the species are marginals 
of the pure aculeate type. They vary in sharpness in different 
parts of the same membrane, as will be seen by comparing my 
figure 46 of M. Vancouverensis with the marginals in profile given 
by Morse (see above fig. 2). In M. Duranti the extreme mar- 
ginals are large in comparison with those of the other species. 

In studying my figures, it must be remembered that fig. 3a, 5a, 
and 4c are drawn as seen from above, to show the form of the 
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cusp. Tbe other figures are drawn fioiD below, to show the base 
of attach men t. 

M. VancoH0eren»i8, drawn by Morse, has 22 — 1 — 22 teeth, two 
other membranes examined by me gave 24 — 1 — 24, one other 
18—1—18. M. nmcava has given 20—1—20, 23— 1— 23, and 
25—1—25. or »f. Duranti I have counted but one membrane 
having 18 — 1 — 18. A single membrane ol' 31. Voyana had 34 — 
1—24 teeth. 

To sum np the characters of the dentition of MacrocycUs it 
maybe said to be intermediate between Olandina and Zonilee, 
differing from the former in the presence of the transition teeth 
fi'om true laterals to ti-ne marginals, differing, however, from the 
latter by tbe absence of true lateral teeth. 

QaDua ZORITEB, UoDlf. 
In the preceding genus Glandina we found only the aculeate 
form of teeth or pure marginals ; in JUacrocyclin we found in nddi- 
liou to these marginals a few showing a mo<lilicatJon of this type, 
l)eing the transition teeth from marginals into laterals. In the 
present genus, Zonilea, we find for the first time the lateral teeth 
in their full development. Thus we have the three forms of teeth, 
centrals, laterals, and marginals, all present, and apparently a 
generic characteristic It will Ije noticed, however, that in la:i'i- 




galuif' (pi. il., fig. 1, 2) there is no perfect Interal, tbe first tooth 
showing a decided modification or transition into tbe marginals. 
Thus we cannot say that in all species of ZonUnti there are pure 
lateral teeth. It will he seen below that in some species the num- 
ber of laterals ie reduced In two. 

■ See sleo (illarivt. 
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I give in fig. 5 a general view of the arrangement of the teeth 
in Zonites} The centrals have a base of attachment longer than 
wide, subquadrate, with lateral expansions at the corners of the 
lower margin. The reflected portion varies in size in the various 
species, from highly developed in viridulus (pi. XYII., fig. 6) and 
others, to slightly developed in lasmodon (pi. III., fig. T) and 
others ; in the latter case resembling the short reflection of Vitrina. 
The reflection always bears a more or less developed central 
cusp, generally reaching to or beyond the lower margin of the 
base of attachment, and always bearing a distinct cutting point, 
which last, like the cusp, is usually slender, and projects over the 
tooth of the adjoining transverse line. The side cusps of the 
reflected portion of the tooth are usually subobsolete, but they are 
distinctly developed in Z, lasmodon (pi. III., fig. 7), suppressua (pL 
XVII., fig. 11), Oundlachi (p\. III., fig. 10)^ capsella (fig. i)^gularis 
(fig. 1), arboreus (pi. XYII., fig. 4), cellariua (pi. II., fig. 3), laevt" 
gatus (fig. 1, 2), significant (pi. XVII., fig. 10), ferreus ( pi. XVII., 
fig. 9), viridulus (pi. XVII., fig. 6), nitidus (pi. XVII., fig. 7), 
fulvus (pi. XVII., fig. 5), milium (pi. XVII., fig* 8). On the side 
cusps are distinctly developed cutting points in all the species I 
have examined, excepting laevigatus and cellarius^ in which I find 
no trace of cutting points. These points when present vary in 
development in the various species, generally disposed to be tri- 
angular and somewhat aculeate in form, thus bearing a resem- 
blance to the cusp of the marginal teeth. The greatest develop- 
ment of these cutting points is seen in Z. capnodea (pi. II., fig. 6 ; 
pi. III., fig. 12). I have given on pi. III., fig. 12, an enlarged view 
of a central in Z. capnodes ; abed gives the base of attachment, 
e the reflected portion of the tooth,// the subobsolete side cusps, 
h the median cusp, i the cutting point of the median cusp, g g 
the cutting points of the side cusps. The general outline of the 
central tooth is graceful and slender as compared with the other 
genera, except Limax and Vitrina. 

The lateral teeth in Zonites are of the same type as the central 
but are rendered un symmetrical (as usual in the land shells) by, 
the suppression of the inner, lower, lateral expansion of the base 
of attachment and the inner side cusp and cutting point. It is 

* The characters of the separate teeth of this species are better shown in 
pi. XVII., fig. 3. 
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only in Z. Oundlachi (pi. III., fig. 10) that 1 have obseived the 
inner side cutting point, and in this species, even, the lateral teeth 
are still sufflcicntly unsymmelrical to be readily distinguished from 
the centrals; in Z. BinneyaniiH there is also a kind of inner cnt- 
ting point. As mentioned above, the number of these lateral 
teeth varies in the respective species, and is so nearly constant as 
to he, I believe, a good specific character. 1 Gnd, however, some 
difficulty in deciding in all cases where the true laterals end and 
the transition teeth commence, so gradnal is the change in some 
apecies. Or two lingnals of Z. inlvrtvxtvn examined, 1 found one 
to have 13, the other 14, perfect laterals. The number of lateral 
teeth in the different species is given below. 

The teeth forming the gradual change from laterals to marginals 
are best illustrated in the case of Z. Imoigatun (pt. II., fig. 3), the 
first four side teeth being transition teeth. As already stated 
above, this species wants entirely the perfect laterals. In Z. cel- 
lariiis (pi. li., fig. 3) the two transition teeth have an inner lateral 
spur near the top of the cusp. The only lateral of this species 
has also pecultariEies in its form easily seen in the figure, but ditS- 
cult of description. 

The marginal teeth of Zoniles are quite like those of Glandina 
and Macrocyclii (aee nbove). The curve of the transverse rows, 
the rapid increase and gradual decrease in size as they pass off 
laterally, is shown in pi. II., fig. 1,3, and in the several wood-cuts 
I have given. The number of marginal teeth in each species ex- 
amined is given below ; it must be borne in mind, however, that 
the number is not constant in any given species, though the range 
of variation in number seems limited in the respective species. 
Thus, though I have found a slight difference in the count of teeth 
of Z. inomatun, I have every reason to believe 1 shall never find 
it to have as many teeth as in Z.fuUginoeua, It appears, there- 
fore, that the count of teeth has a decided specific value, at least 
in most cases. 

The rapid increase and subsequent gradual decrease in size of 
the teeth as they pass off laterally, though it appears usually a 
generic character, is somewhat modified in some species. Thus in 
one lingual membrane of Z. inlertexlua examined I find a much 
more gradual and regular decrease from the first to the last mar- 
ginal tooth. 

The marginal teeth in Zonites, and, indeed, all the Vitrininx, are 
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more separated than in Helix^ and the separate rows are more 
widely removed the one from the other, especially near the outer 
margin of the membrane. 

Though the simple aculeate form of marginals seems a generic 
character in Zonites^ we find the marginals bifid in Z.fulvus (pi. 
XVIL, fig. 6), and bifid or even trifid in Z. Oundlachi (pi. III., fig. 
10), also for the first four marginals in milium. This character 
reminds us of Vitrina (see below) ; Vitrinoconus (Semper, Phil. 
Archip., 91) ; Vitrinoidea (Ibid., p. 85) ; Vilrinopsis (Ibid., p. 86), 
and the numerous genera of disintegrated Nanina ; also some 
species of Limcuc, The first marginals of Z, exiguus have a side 
spur. 

Taking the general characters of dentition into consideration 
Zonites is nearest allied to* Limax among our genera, but in the 
latter the marginals are generally more slender or spine-like, and 
have a less sole-like base of attachment. 

The approximate count of teeth in the various species now 
follows : — 

Zonites capnodes (pi. III., fig. 12; pi. II., fig.* 6) has 66—1—66 
teeth, with 9 perfect laterals on each side the median row. An- 
other specimen gave 46 — 1 — 46 teeth, with 70 rows of teeth in all. 

Z.fuliginosus (pi. II., fig. 7) gave 87 rows of 64 — 1 — 64 teeth. 
Another specimen 57 — 1 — 57. Both Unguals have 4 perfect laterals. 
Fig* 6 gives the eighth marginal from the outer edge. 

Z. friabiliB (pi. II., fig. 4) has 57—1—57 teeth with 6 laterals. 
Fig. b gives the extreme marginals of two adjacent rows. 

Z. caducus^ is known only by the description and figure of 
Fischer and Crosse (Moll. Mex. et Guat. 149, pi. VIII., fig. 13-16). 
There are 75 — 1 — 75 teeth with 5 laterals. 

Zonites Isevigatus (pi. II., fig. 1, 2) is peculiar in having no cut- 
ting points to the side cusps of the central teeth, and no perfect 
lateral teeth. I found in one specimen 28 rows of 19 — 1 — 19 teeth. 
Another specimen had 17 — 1 — 17 teeth. One-half of one transverse 
row with the central tooth is figured on pi. II., fig. 1. A more 
enlarged view of a portion is given in fig. 2. 

' I will here mention that Semper, Archip., Phil. 78, pi. III., fig. 27; 
pi. v., fig. 21, figures the genitalia, jaw, and dentition of a Zonites from 
Tennessee, which he refers to Z. lueubratus, Say. I do not know what 
species he had before him. Z, Itieubratus is not found in Tennessee. See 
Ann. N. Y. Lye. N. H., pi. XI., fig. 24. 
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Z. deniJXKUs (pi. III., fig. G, b is tlie 15th tooth) has 45—1—45 
teeth, with 15 lat«rals. My spcciinen was one or the large East 
Tenneaaee form, called ^,act;rrus by Dr. Lewis. The tyjiical foiiii 
from near Mobile has, however, a perrectly similar dentition. 

Z.ligerun (pi. 111., ftg. 11,6 is the 18th tooih ; c, a profile of one 
nearer the central line). Teeth 38—1—38 with 14 laterals. 

Z. inlertexfus (pi. 111., flg. 8, 6 is from near the outer margin). 
1 find difficulty in counting the teeth on one specimen examined 
by me, but I believe there are 61 — 1 — 61. There are 12 perfect 
laterals. Another specimen has 55 — 1 — .^5 with 13 laterals 
Z. subplanuB, not examined. 

Z. inornatus (pi. II., tig. 5, fig. b is the 21sl tooth). One spe- 
cimen had 3T rows of 23—1—23 teeth. Another had 26-1—26. 
Both had only two perfect laterals. 

Z. eculptilU (pi. HI., fig. 2, b are estreme marginals) 40—1—40 
teeth with 4 perfect laterals. 

Z. EilioUi (pi. III., fig. 5, b an extreme marginal) 32—1—32 
teeth with I! perfect laterals. 
Z. cerinoidctiH, not examined. 

Z. crllaruis (pi. II., fig. 2, one-half of one transverse line with 
the meilian tooth) 14 — 1 — 14 teeth. There can hardly be said to 
lie one perfect lateral. For the other abnormal characters of this 
lingual membrane see p. 1C3. The figures of dentition of the 
foreign form (by Lelimann, Lindstrom, etc.) agree with mine. 
Z. Whitneyi, not examined. 

Z. nitidus. See Lehmann, Lebenden Schneukcn, etc. p. 72, pi. 
X., flg. 23, for description and figure of the European form. In a 
specimen from Baldwin County, Alabama, furnished by Dr. E. R. 
Showalter, I find 25—1—25 teeth with 5 laterals— (pi. XVII., fig. 
7, b is an extreme marginal.) Lehmann gives 28 — I — 28. 

The specimen examined had the dart-sac and dart described in 
tbc European form. 

Z. arboreuK. Morse gives 82 rows of 21 — I — 21 teeth each. 
My Hpecimcn (pi. XVII., fig. 4, b is an extreme marginal) baa 
about 16 — 1 — Ifi with 5 perfect laterals. There are distinct side 
cusps as well as cutting points to tlie central and lateral teeth. 

Z. virididun (pi. XVII^ fig. 6>. Morse gives 54 rows of 
27 — I — 27 teeth each. I have flgnrcd the central and first lateral, 
with one extreme marginal tooth, drawn from a specimen furnislied 
me by Mr. Allen of Orono, Maine. I find three lateral teeth. 
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Morae gives a Bimilnr Qgiire. The European Z. viriilalus as 
figured bj Lelimanti (Z.purus) Itae a similar denlition; he gives 
23—1—23 teetli, with 3 laterals. 

There are decided side cups as well as cutting points to central 
and lateral t«eth, 

Z. indentatua fpl. XTII., fig. 3). The lingual examined has 
3S — 1 — 38 teeth, with 3 perfect laterals. Morse counted 53 rows 
of 39 — I — 39 teeth, also three perfect laterals. 

Z. limaluluB (pi. III., Gg. 3), has 23—1—23 with 5 laterals. 

Z. minusculus (pi. XXI., Bg. 9). Morse's figure shows four 
perfect laterals. He counted 62 rows of 12— I— 12 teeth. It will 
\ie noticed that his figure does not show the cutting points of the 
side cups of the central anil lateral teeth, which I have found tn 
specimens lately esamiued from Florida. I found a similar num- 
ber of teeth. 

Z. milium is described by Morae (fig. 6), as having 68 rows, of 
IT — 1 — IT teeth, with only 2 i^rfect laterals. The next six teeth 




are shown to he bifid, not only the one or two transition teeth, 
but the decided marginals. I have also drawn the membrane of 
this species (pi. XVII., fig. 8). I found 18—1—18 teeth, with 3 
laterals. 

The peculiarity of the lingual of this species is the great de- 
velopment of the central tooth. The jhw also is peculiar in having 
vertical channels worn upon its anterior surface, extending down 
to the cutting margin (see fig. T, copied from Morse). These chan- 
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Fig. 7. nels are probably worn by the greatly de- 

veloped central tooth of the liDgital membrane. 
I do Dot agree with Morse in considering the 
'"""[MorM] '™ great development of the central tootli, and 
the channels on the jaw as generic characters. 
Z, Binneyanus is described by Morse with GO rows of 23 — 1 — 23 
teeth, with two perfect laterals which have a form of inner aide 
cutting point. 

On pi. XVII., fig. 13, 1 give a figure of the teeth on a membrane 

examined by me, kindly furnished by Mr. Anson Allen, of Orono, 

Maine. I find 19 — 1 — 10 teetli, with 3 laterals. 1 doubt there being 

any inner cutting points to the lateral teeth. 

2. ferreua (pi. XVII., Bg. 9), is described by Morse with 39 

rowsof 20— 1—20 teeth, I 



Fig. 8. 




atZ./trmu. [Horw.] 



found 20—1—20 teeth also, 
with 2 laterals. The cen- 
tral tootb is greatly de- 
veloped, and the jaw (fig. 
has vertical median 
channels, or groves, as in 
Z.iuiJium (see above, Sg. T). 



'. conspectus, not examined. 

'. exiguuB. I give here a copy of Morse's figure, having i 




rows of 16 — 1 — 16 teeth, with 4 perfect laterals. The transition 
teeth and several of the adjoining marginals are described by 
Morse with a small side spur to their cnsps, apparently of the 
same type as 1 have figured for MacrocycHt Vancouver en sin (pi. 
I., fig. 4). On pi. XVII., p. 14,1 give a drawing of a specimen 
examined by me. I found 16 — 1 — IG teeth with 5 laterals. 
Z. chersinellus, not examined. 
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Z. capsella (pi. III., fig. 4), 25 — 1 — 25 teeth, with 3 perfect 
laterals, and one transition tooth. 

Z. fulvus. Morse gives 80 rows of 18 — 1 — 18 teeth, with 7 
laterals. The specimen examined by me (from Orono, Maine) 
has 30 — 1 — 30 teeth with 8 perfect laterals. The difference in the 
marginals is unusual for two individuals of the same species. 

The peculiarity of the lingual is the bifurcation of all the mar- 
ginal teeth. On pi. XYII., fig. 5, 1 have drawn one central with 
its adjacent lateral, and one marginal extracted from a Maine 
specimen. 

By the bifurcation of the marginals this species is allied to Z. 
Oundlachi^which^ however, has even some of its marginals tricus- 
pid, and tricuspid laterals. 

The American form here under consideration was described by 
Mr. Say under the name chersina. Judging from its shell alone, 
it seems identical with the European L. fulvus. It has thus been 
considered one of the circumpolar species common to the three 
continents. My confidence of this identity is now shaken by a 
study of the description and figure by Lehmann (Lebenden 
Schnecken, etc., p. 79, pi. X., fig. 24), of tlie dentition of the Eu- 
ropean Z./u/um«. He gives 86-100 rows of 25 — 1 — 26 teeth, the 
first two laterals he makes tricuspid, while they ai'e only bicuspid 
in our form. The marginals appear to be bifid. The question of 
identity must therefore be considered as still open. 

Z. Fahricii^ not examined. 

Z. Oundlachi (pi. III., fig. 10, 6, shows two marginals from two 
adjoining transverse rows), 23 — I — 23 teeth, with 4 perfect laterals. 
This lingual is peculiar in having its marginals bluntly bifid, as 
in Nanina and Vitrina, Some of the marginals are even trifid. 
The laterals are also tricuspid. 

Z. Steamsi^ not examined. 

Z. gularis (pi. III., fig. 1), has 30 — 1 — 30 teet|i, with 10 perfect 
laterals. 

Z. 8uppr€S8U8 (pi. XVI., fig. 2, b are marginals from near the 
edge of the membrane). Teeth 30 — 1 — 30, with 8 perfect laterals. 

Z. lasmodon (pi. III., fig. 7, 6 the smaller figure shows the 38th 
tooth). Teeth 41—1—41, with 9 perfect latei-als. 

Z. significans (pi. XVII., fig. 10). 16—1—16, with 2 perfect 
laterals. 
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Z. internua (pi. III., fig. 9, b shows the 17th and 18th teeth, c 
the last tooth). Teeth 28—1—28, with 4 laterals. 

Z. muUidentatua (pi. XYII., fig. 1). The lingual examined had 
14 — 1 — 14 teeth, with 2 perfect laterals. Morse gives 68 rows 
with 15 — 1 — 15 teeth, also 2 perfect laterals. 

After my paper was prepared I have had an opportunity of 
examining the jaw and tongue of Z, Lansingi. It will be seen 
below that its ribbed Jaw and aculeate marginal teeth do not sus- 
tain my assertion (p. 146) that for the larger divisions these organs 
may be relied on as systematic characters. The result of my ex- 
amination of this species was as unexpected as it is puzzling. 



Pig. 10. 




Jaw (fig. 10, A) low, wide, slightly arcuate; ends scarcely at- 
tenuated, blunt ; cutting margin without median projection ; an- 
terior surface with 14 broad, unequal, crowded, fiat ribs, slightly 
denticulating either margin. 

The first impression given by the jaw is that it bears narrow, 
separated ribs, as in Bulimulus^ Cylindrella^ etc. A more care- 
ful study of it, however, shows the ribs to be very broad, crowded, 
fiat, with narrow interstices between them. 

Lingual membrane with 17 — 1 — 17 teeth : 6 laterals. Centrals 
(fig. 10, B) with the base of attachment longer than wide, the lower 
lateral angles expanded ; upper margin broadly refiected ; refiec- 
tion very short, tricuspid ; side cusps decidedly developed, short, 
bearing distinct cutting points ; median cusp long, slender, bulg- 
ing at sides, reaching nearly to the lower edge of the base of 
12 
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attachment, beyond which projects slightly the distinct, long 
cutting point. Laterals like the centrals, but unsymmetrical by 
the suppression of the inner, lower angle of the base of attach- 
ment, and inner side cusp and cutting point. Marginals (C) acule- 
ate, their bases of attachment less sole-like than in Zonites^ but 
more circular in outline. 

Fig. 10, C, shows these bases of attachment. Fig. 10, D, gives 
one marginal tooth in profile. 

This is the first known instance of a species with ribs on its 
jaw having aculeate marginal teeth, or of a species furnished with 
a Zonites-like shell having decided ribs upon the jaw. It will be 
difficult to find a place for the species under any description of 
genus or subfamily. The shell is that of Zonites^ but that genus 
has a ribless jaw with median projection. 



Fig. 11. 



Fig. 12. 



Fig. 13. 






Fig. 14. 



Jaw of Z. ar&oreu«. [Morse.] 39.yr ot Z./uliginostis. Ja-w of Z. ifidtntatus. [Morse] 

The jaw of Zonites is arcuate, ends acuminated, often recurved ; 
anterior surface without ribs; cutting margin with a beak-like 
projection. 

I have examined the jaws of almost all the species enumerated 
above. There is considerable variation in their form, but the 

general characters are constant. 
Sometimes there is a vertical me- 
dian carina, as in Z. minusculus. 
Some species have vertical striae, 
especially on the middle of the 
jaw (see fig. 14). Some have strong 
transverse lines of reinforcement 
(see fig. 12 ). In several species, 
such as Z, viridulus and Z, Bin- 
neyanus (fig. 14), Morse has detected projecting points on the 
cutting edge of the side of the median beak. But I did not find 
them in a specimen of the last species examined by me; it is very 
high. That of Z. exiguus is very low. The median vertical 
grooves in some species have been mentioned above (fig. 7 and 8). 
Formerly I separated the above species into two genera. 




Jaw of Z. Binneyanus. [Morse.] 



Fig. 1 
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Zoniles and Hyalina, respectively characterized by the presence or 
absence of a distinct locomotive disk to the foot, 
and well-marked furrows running above, and 
parallel to, the e<1ge of the foot, meeting above 
^'^^f__ the extremity of tlie tail over a distinct caudal 

T.iinf a.u«« mucous pore (fig. 15). 1 now place them all in 
«..(iimij*B*, OBI Zoniles, as all I have examined are so charac- 

terized, and I believe all will prove to be so. (See Ann. N. Y. 
Lye. N. H., X. IC*.)' 

The external orifice of the generative organs in the species I 
have examined is quite under the mantle, not on the right side of 
the head, as inadvertently stated on p. 2a of L. and Frw, Shells, I, 



Oeniii VHHmA. Drap 

To the description of the animal on p. 29 of L. and Frw. Sh. N. 
A., I., must be added the fact of there being & distinct locomotive 
disk to the foot. 



mmm00^^^'^^" 



The jaw is highly arched, ends acuminated, blunt-, anterior sur- 
face smooth; cutting margin with a prominent beak-like median 
projection. I have dgurcd the jaw of V. limpiiia on pi. XVI., fig. 
3. I have found it to he the same in V. cjiiis and P/eifferi. I. 
have not examined either jaw or Ungual membrane in V. Angelicas. 
Fig. IG gives a general idea of the lingual membrane. The cen- 
trals have a quadrangular base of attachment, longer than broad. 



< I have also observed the caudal pore In IintntuJu*. Z. arbartua has ihe 
loQ^tudlual fiirrans, but on account of Ibe transiurcnl tissue of the Toot I 
find it dilHciiU lo dialiaguiBh any caudal pore. 

Id Z. Iig*rui there arc well-uiarkcd Hues running obliquely lowards the 
centre of the base of the foot, where is an extremely narrow line, repre- 
senting, no doubt, the locomotive disk. The other characters of ZeniU* 

v present in the species. 
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The reflection is short, with three distinct cusps, the median long 
and slender, bulging at the sides, the outer ones very short; all 
the cusps bear cutting points in proportion to their length. The 
. lateral teeth are arranged in straight transverse rows. They are 
like the centrals, but unsym metrical by the partial suppression of 
the inner side cusp and inner lower lateral expansion of the base 
of attachment, and the complete suppression of the cutting point 
to the inner side cusp. The marginals have a sole-shaped base of 
attachment, and truly aculeate cutting points, which, however, 
are bluntly bifid at their points. The marginals are in oblique, 
curving rows, gradually decreasing in size of the teeth as they 
pass off laterally. They do not first increase and then decrease, as 
in Zonites and Olandina^ or not, at all events, to the same degree. 
In V. limpida^ as stated below, the seventh marginal appears, 
however, to be the largest. 

In V. limpida I have counted 30 — 1 — 30 teeth, with 9 perfect 
laterals. The seventh marginal is the largest. Another gave 
39 — 1 — 39, with 10 perfect laterals. The membrane figured by 
Morse had 25 — I — 25 teeth, with 9 laterals. Lhave figured of this 
species on pi. lY. one central and its adjacent lateral in fig. 8 a, 
and the twenty-third tooth, which is one of the marginals, in 
fig. 8 6. 

Vitrina exilis has about 37 — 1 — 37 teeth, with 7 perfect laterals. 
I have given on pi. lY., fig. 7 a, one central and lateral ; 6, a group 
of marginals ; c, an extreme marginal. 

' Vitrina Pfeifferi has over 50 — 1 — 50, with 10 perfect laterals. 
I figure a group of centrals and laterals, pi. lY., fig. 6 a, and one 
extreme marginal in h. 

Gen us LIXAX, Lin. 

The character of the mantle and the peculiarities of the lingual 
dentition have suggested various subdivisions of this genus into 
sections, sub-genera, and even genera. I propose, however, to 
consider the genus in its widest sense, as generally adopted. It 
will be seen that even in the few species existing in North Ame- 
rica, there is considerable variation in the lingual dentition, espe- 
cially in the bifurcation or non-bifurcation of the marginal teeth, 
the development of the side cusps to the central and lateral teeth, 
and the presence or absence of distinct cutting points to these 
cusps. I shall, however, simply describe the dentition of our 




apecies, leaving the question of siibgeneric division lo i.lie future, 
and to abler liamls. 

c confusion exists in regard to the specimens fitrnisliing 
the descriptions and figures published in Cltis country, I have 
taken pains to be sure of the specific identity of each specitnen 
now before me. 

Tlie L. maximun was collected in Newport, R. I., by my friend, 
Mr. Sam. Powel It is the same individual ligured on p. 40S of 
my edition of Gould's Invertehrata of Massachusetts. The ex- 
ternal markings of the animal are conclusive proofs of its identity 
with the European species. I have, however, made it still more 
certain by examining the genitalia, which I find agree with those 
of L. )naxtmuN,flgiired byLebmanu {Lebenden Schuecken, etc.). 
1 find the dentition agrees also with the figures given by Heyne- 
mann (Matak. Blatt. X.), Lehniann (I. c), and Qoldfuss (Verhl. 
Naturh. Vereins der Preuss. Rheinl., etc.)- 

The L.fiaoui was collected in a cellar in Burlington, N. J. It 
not only agrees with the figure in the "Terrestrial Moilusks" as 
far as its outward markings are concerned, but I find also its 
genitalia to agree with Dr. Leidy's figure in the same work, and 
also with the figure given by Moquin-Tandou (Moll. Fr.). Its 
dentition agrees with the figures of Ileynemann and Semper 
(Ai-ch. Phil.). 

The L. agreshs was collected in a garden in Burlington, N. J. 
This species I have also foumi to agree with the figures of the 
external animal and genitalia given in the " Terrestrial Moltuske," 
as well as with Moquin-Tandon'a {Moll. Terr, et Fluv. de la 
France) figure of the genitalia, and Heynemann's and Leh- 
mann's figure of the dentition ; also with the figure of the geni- 
talia given by Schmidt and Lehmann. 

The Limax campestris examined was collected in the country 
near Burlington, N. J., by my friend, A. Ten Byck Lansing. It 
agrees with the description and figures in the "Terrestrial Moi- 
lusks," not only as to its external characters, but in its genitalia. 
I will here mention that its dentition does not agree with that of 
L. Weinlandi, Heynemann (I. c. p. 212), supposed by that author 
to be the same species. 

The Limax HewMont examined is a typical specimen, given by 
Dr. J. a. Cooper to the State Collection of California. It was 
labelled by him. There can be no doubt, therefore, of its identity. 
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The Limax Ingersolli was received since this paper was com- 
menced. It has not yet been described. 

Being thus confident of the identity of the species before me, I 
will proceed to describe their jaws and dentition in detail. 

I have examined the jaw of all the species, finding it to agree 
with the well-known character of the jaw in the genus. It is 

arcuate with slightly attenuated, but blunt ends; 
^'^S^^' anterior surface smooth, cutting margin with a 

decided beak-like median projection. There is 
often a central vertical carina to the jaw. The 

jtiwo( Limair ©nds are often more pointed than in the jaw 

figured. 

Limax maximus^ Linn. (pi. IV., fig. 4) has about 76 — 1 — 76 
teeth. The centrals have a large, subquadrate base of attachment. 
The reflection is large, subquadrate, and bears a single stout 
median cusp, which has a short cutting point, often long^^r than 
in the teeth figured ; the side cusps are subobsolete, and bear no 
cutting points. The lateral teeth, about 18 in number, are like 
the centrals, but unsymmetrieal. The marginal teeth are aculeate. 
Only a few are simple, as in fig. 6, the balance are bifid, as in fig. 
c. The bifurcation of the marginals commences much nearer the 
median line than in the specimens examined by Lehman n and 
Heynemanu. There are, indeed, but twelve marginals without the 
bifurcation on one membrane examined. 

Limax Jlaviis,^ Linn. (pi. IV., fig. 1). The specimen examined 
ha^ about 60 — 1 — 60 teeth, with 16 laterals. The centrals and 
laterals are of the same type as in L, maximus^ the outer mar- 
ginals ai*e also bifid. PI. IV., fig. 1, represents the dentition of the 
species. On other portions of the same membrane the cutting 
points are longer and sharper. Fig. c represents an extreme 
marginal. Both of the figures of this species, published by me,^ 
were drawn from lingual membranes of another species. 

Limax agrestis^ Linn. (pi. IV., fig. 3, a. h. c.) has about 50 — 1 — 

' L. and Prw. Sh. N. A., I. p. 63, fig. 105, is no doubt L. ayrentia. Fig. 
6, p. 285, of Ann. Lye. N. H., N. Y., vol. IX., would more correctly repre- 
sent the dentition of this species, if the extreme marginals were bifid. 

* The description and figure given by Morse ( Joum. Portland Soc. N. H. 
1864, 7, fLg, 1) of the jaw of this species could not have been drawn from 
any Limax^ as it is said to be ribbed. The figure of the lingnal membrane, 
also (pi. III., fig. 2), does not give the impression of aculeate marginals. 

* The figure given of the marginals of X. agreHis^ by Lindstrom (Gotlands 
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50 teeth, with IS perfect laterals. The eentials have a much more 
gi-acefiil outline to the reflcctiou tlian in the two last-named 
species. The median cusp is longer anil 11101% uleuder, with a more 
slender ontting point ; tlic subobaolcte side cusps are more marked, 
and bear well de^'eloped, triangular, slightly curved cutting points. 
The lateral teeth are like the centrals, but unsyrametrical by the 
suppression of the inner lateral lower expansion of the base of 
attachment. There is, however, an inner cutting point lying 
against the inner side of the cusp, ratlier than in a position cor- 
responding to the outer cutting point ; it is very difBcult of de- 
tection, being on a different plane from the outer cutting point, 
and readily confounded with the inner lower angle of the base of 
attachment. It is figured by Lelimann and Heynemnnn. The 
marginals are long and slender, without bifurcation even on those 
on the extreme edge of the membrane. Fig. 105 of p. G.S of L. 
and Frw. Shells N. A. I., proliably was drawn from a specimen 
of this species, certainly not from one of flaous. 

Goldfuss (1. c. pi. v., fig. 4) omits the cutting points from his 
figure. 

Limax Hewelmi, J. G. Cooper (pi. IV., flg. 2). The centrals 
and laterals are of the same type as in the last species, with this 
important difference, that there is a well -developed cutting point 
of the usual form (not the peculiar form as in L. agreglis) to the 
inner subolisolcte cusp of the laterals, and the inner lower lateral 
expansion of the base of attachment of the laterals is not sup- 
pressed as usual to make the laterals unsyminetrical. From this 
it follows that the central teeth are with difficulty distinguisbed 
from the laterals, until the outer ones are reached, when the inner 
cutting point and inner lr>wer lateral expansion of the base of 
attachment are suppressed as in the other species of Limax. The 
marginal teeth are not bifitl. Teeth 30—1—30. with U [terfect 
laterals. Fig. b represents the very last marginals. As in the 
membranes of almost all species of land shells, there is consider- 
able diSbrence in the marginals on diflTerent portions of the same 
membrane. Those figured are the least slender. 

This species, by the presence of the inner cutting point of the 
laterals and non-bifurcation of the marginals, resembles Limax 
{Amatia) gagalc:t, as figured by Semper (Phil. Archip., pi. XI.), and 

nulidn MoUusker, pi, I., flg. 3), [UsBgrees witU my obgerralton hy Ihe bifnr- 
calion of the umrginals, 
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Amalia marginata, as figured by Heynemann (I. c. pi. III., fig. 7). 
Goldfuss also (1. c. 1856, pi. IV., fig. 8) figures the dentition of 
L. marginatus as the same. 

Limax campesiris^ Biuney (pi. IV., fig. 6, a, b. c). One speci- 
men has 40 — 1 — 40 teeth, 18 perfect laterals. Another gives 
36 — 1 — 36, with 11 perfect laterals. The centrals and laterals are 
of the same t3'pe as described above in L, agrestis, excepting that 
there is no peculiar inner side cutting point to the first laterals. 
About half of the marginals are bifid. I find great difl9culty, 
however, in detecting any bifurcation on the extreme marginals. 

As stated above, Heynemann's figure of the dentition of L. Wein- 
landi could not have been drawn from this species. I have no in- 
formation in regard to L, Weinlandi other than what I find in 
Malak. Blatt. X. 212, pi. III., fig. 1. Judging from the dentition 
alone I should hardly consider it distinct from agresHs. 

L. campeHtris differs greatly in its genitalia from L. agrestis^ 
to which it has been compared. 

This completes the list of North American Limaces now known. 
I will add that maximus and jiavus are put by Heynemann in the 
8. g. Heynemannia; agrestis in s. g. Agriolimax ; campestris 
would be placed by him in s. g. Malacolimax ; while Hewstoni 
would be placed by him in the genus Amalia. 

Since the above was written I have received specimens collected 
in the mountains of Colorado by Mr. Ernest Ingersoll, of a species 
for which I propose the name L. Ingersolli, A full description 
will be published later. I will here simply state that there are 
50 — 1 — 50 teeth, with 16 perfect laterals. All the marginals have 
a blunt spur to the cutting point, so that they may be said to be 
bluntly bifid. 

The dentition of Limax is nearly allied to that of Zonites, The 
lateral teeth are arranged in straight transverse rows, the mar- 
ginals in oblique rows, as aculeate marginal teeth always are. 
This tendencj' to obliquity in the rows of aculeate teeth we have 
seen most plainly shown in Olandina. To show the general 
arrangement of the teeth in straight and oblique rows I repeat 
the figure by Morse in L. and Frw. Sh. N. A. I., which was pro- 
bably drawn from L. agrestis. It must be borne in mind that this 
figure is not intended to show the characters of the separate teeth, 
for which I refer to my plate. 

The genus Limax differs from Zonites in its dentition by har- 




tbnt the marginal teeth do not inci'eaf«e in size bo rapidly, and 
then dcoreiise gradually aa they pass off laterally, thus giving an 
irregularly crescentic form to each half of every transverse row. 
In L. maximvs the marginal teetti dejt-ease gradually in size from 
the first to the last. It is the same with agrestin, and I believe 
the character to be generic. 






ingle piece, marginal leetli quadt 



In grouping the genera of Helidnee, I have placed (1) thoae 
whose j an has no distinct ribs upon its anterior surface; (2) 
those ivhoae jaw has decided stout vertical anterior ribs ; (3) 
those whose jaw has delicate, distant ribs generally r 
liqnely towards the median line of the jaw. 

(1} Jaw wllhoul decided ribs on iU anterior surface. 

Otnui FATITIA, B<ld. 
In none of the American apeciea of this genus have I found a 
jaw with distinct well-formed ribs as in Helix. In several species, 



^^^^ 




however, such as alrigoea and Coopen", there are distinct traces of 
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Bubobsoictc ribs near the cuttiog margiii. In nftteri»ca» there ai'c 
ooarse wrinkles, resembling stibolisolcte ribs. In pempectiva, 
atrialella, and Mahoensis there are such wrinkles, and abo coarse 
vertical striie. I have not found the slrite as oblique as shown in 
fig. 20, In solitara, alternata, and HemphUli there are no traces 
of either rilis, vrrinkleB or striie. In all these sijecics there is a 
tendency to a median projection to the cuttiug edge. This is 
greatly developed in solUaria, alternala, and especially in Hemp- 
hilH. The last two species have also a much more arcuate jaw 
than the others. I have not seen the jaw of Haydeni, Cumber- 
landiarta,' lenuiglriala, Horni, pauper, incruefala, or vorlex. 

Patula is described by von Afartens as havtug a ribbed jaw, 
which does not agree with my observations on the jaw of our 
North American species. As there appears considerable confusion 
in regani to the limits of the genua, I think it best to make no 
reference here to auy species foreign to America. 

Fl-. 22. 



Fig. 22 shows the general arrangement of the teeth on the 
membrane. The characters of the individual teeth are better 
shown on my plate VII. 

There is considerable difference in the lingual dentition of the 
species I have grouped in this genus as to the development of the 
side cusps to the central and lateral teeth, and the presence of dis- 

' I have lately received a Bpeeimen fVom University Place, Tenn., from 
Dr. Elliott. The Jaw has very course perpendicular slrls. 
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tinct cutting points upon these cusps. Such cusps and points are 
present in solitaria (pi. VII., fig. 9), altemata (fig. 5), perspectiva 
(fig. 3), siriatella (fig. 10), Hemphilli (fig. 6), Idahoensis (fig. 4), 
asteriscus (pi. XVIII., fig. 9). 

I do not detect these cusps in F. strigoaa (pi. VII., fig. 1), 
Cooperi (fig. 2), probably the same species, or Cumber landiana^ 
excepting on the outer laterals (see pi. VII., fig. 1 d). 

The central and lateral teeth of all th% species examined by me 
are, in other respects, as usual in the Helicinas, It will be noticed 
that the base of attachment is subquadrate, the refiected portion 
large (except in asteriacus)^ the cusps short, the cutting points 
short. 

All the outlines of the teeth are less graceful than in Zonites. 
The lateral teeth are made unsymmetrical by the suppression of 
the inner lower angle of the base of attachment, and the less de- 
velopment, if not suppression, of the inner cusp, which loses the 
cutting point also. The marginal teeth are quite different from 
those of Zonites^ Limaxj Vilrina^ Macrocyclis^ and Olandina in 
not being aculeate. They are more crowded than in those genera. 
They have a quadrate base of attachment, not sole-like, shortened 
on its inner lower side, but produced at its outer lower margin. 
The reflected portion is as wide as the base of attachment, is more 
produced than in the central and lateral teeth, retains its width 
throughout, and bears two oblique, blunt cutting points, the inner 
one always much the larger and longer, and the outer one of 
which, in most of the species, has a tendency to bifurcation. 
There is considerable variation in these cutting points even in the 
same lingual membrane, but as a general thing it may be said that 
the marginal teeth are but a modification of the form of the 
laterals. They decrease in size greatly at the outer edge of the 
lingual membrane. 

It must be borne in mind that the cutting points vary in de- 
velopment on different portions of any one lingual membrane. I 
have in each case chosen for drawing such individual teeth as 
appear best to illustrate the general character of the dentition. 

In P. strigosa (pi. VII., fig. 1) there are 50 — 1 — 50 teeth, with 
15 perfect laterals, c is an extreme marginal. I give in fig. e a 
central tooth drawn from tiie membrane of an embryonic young 
found in tiie oviduct. 
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P. solitaria (pi. VII., fig. 9) has 25— .1—25 teeth, with 14 perfect 
laterals. The transition to marginals is very gradual. 

P. Cooperi (pi. VII., fig. 2), 29—1—29, with 11 perfect laterals. 

P. Hemphilli (pi. VII., fig. 6) has 20—1—20 teeth, with 7 perfect 
laterals. 

P. Idahoensis (pi. VII., fig. 4) has 33—1—33 teeth, with 14 
perfect laterals. The transition from the laterals to the marginals, 
however, is very gradual. 

P. Haydeni not examined. 

P. alternaia (pi. VII., fig. 5). One membrane has 121 rows of 
34 — 1 — 34 teeth, ten of which are perfect laterals. The variety 
mordax^ pi. VII., fig. 7, agrees with it in dentition, except the 
number of teeth. I counted 20 — 1 — 20, with 5 perfect laterals. 

P. Cumberlandiana (pi. VII., fig. 8) has 24 — 1 — 24 teeth, with 
about 13 perfect laterals. There is an appearance of a side cutting 
point to the third tooth, a decided one beyond the sixth. 

P. tenuistriata^ not examined. 

P. perspectiva (pi. VII., fig. 3), 15 — 1 — 15 teeth, 7 perfect 
laterals. 

P. striaiella (pi. VII., fig. 10), 20—1—20 teeth, with 8 perfect 
laterals. Morse gives 16 — 1 — 16. 

P. vortex (pi. XX., fig. 4), 18 — 1 — 18, with 8 laterals. A marginal 
tooth is shown in b. 

P. Ingersolli^ Bland. The species should, perhaps, be placed 
in Microphysa. Jaw of same type as in H. Lansingi (above), with 
22 ribs. Teeth 16 — 1 — 16, with a gradual change from laterals to 
marginals. The latter are low, wide, with one inner, long, blunt 
cutting point, and one outer, small, blunt. The side cusps and 
cutting points of centrals and laterals are well developed. 

P. pauper^ Horni^ incrustata^ not examined. 

P. asteriscua (pi. XVIII., fig. 9). Morse gives 77 rows of 
13 — 1 — 13 teeth ; 6 perfect laterals. I counted 11 — 1 — 11, with 5 
perfect laterals. The reflected portion of the central teeth is quite 
small. The marginal teeth are like those of Pupa. 

It will be seen that Patula differs from all the preceding genera 
by the presence of quadrate, not aculeate, marginal teeth, a 
character shared by all the succeeding genera. There does not 
appear any very essential character in the dentition by which to 
distinguish it from many of American sub-genera of Helix^ as will 
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be seen below. It will be noticed that one species, avlerinoig, has 
marginal teetli like those of Pupa and Vertigo. 

0«i>u> HEXITaOCHUB, Sir 
In Ann. Lye. K. H.of N. Y., X., 341,1 have, in connection with 
my friend Mr. Bland, shown the neceaaity of using this name in 
preference to Polymi/a. 

The jaw is arched with acuminated ends, smooth anterior surface, 

and decided median prominence to cutting margin. 

Fig. 23. Fig. 23 represents the jaw of H. variang. The lin- 

^""^^ gual membrane (pi. XI 11., fig. l)has about 33 — 1 — 33 

/»/'*^ft teeth, another s|>ecimen gave 13 — 1 — 13 teeth, with 

^ ^ n perfect laterals. The central tooth has a long, 

'Tr". narrow base of attachmeut with lower, outer angular 

expansions and incurved lower margin. The reflected 

portion is only about one-half the length of the base of attachment, 

is short, and bears one short, stout cusp with an equally short, 

stout cutting point; the side cusps and cutting points are 

obsolete. The laterals are the same as the centrals.Jiut unsym- 

metrical. The outer laterals have a side cusp and cutting point. 

The marginals are low, wiiie, and have one broad, long, oblique, 

bluntly bifid cutting point, tlie inner division the smaller, and 

a very much shorter side cutting point. This side cutting point 

is also sometimes bluntly biOd in the extreme marginal teeth. 

The dentition of the other species of this* genus, extralimital to 
North America, examined by me, agrees with that of this species. 
(See Pr. Phila. Ac. N. S., 1814, 56.) 

Oenaa TEBBSROFHOBUS, Bmn 

One species only is known to exist iu North America, T. C'aro- 
Hnienaig. It has an aruhed jaw (fig. 24), with blunt, scarcely 
attenuated ends, ribless anterior surra<.-e, and decided 
blunt median projection to the cutting edge. The 
jaw is thick, coarse, with vertical and parallel trnns- 
verse lines of reinforcement, but has no appearance 
of ribs. I have verified this fact by examining 
numerous specimens of all ages from various Qarts 
of the country. My observations have been con- 
firmed by Morse, also (Jonrn. Portland Soc. N. 
I am therefore inclined to doubt the identity of the 
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specimen wlucli Kej'nemanu (Mai. Blntt. 1SG3, pi. III., fig. 12) 
describee with a ribbed jaw. Bergli {Zool. Bot. Oeeell. in Wien, 
XX. 833) aiiggests that Heyncinann may liave had Pallifera 
dorsalig before him. Morch, Jourii. de Conch. 1865, suggests that 
it may have been Veroriicella Floridana. At all events I do not 
believe it eoiild have been the species now under consideration. 
I suspect it to have been Pallifera We.tkerbyi. (See Ann. Lyo. 
Nat. Hirtt. of K. y., X(.31.) 

The lingual raerabiane is arranged, as usual in the ffelicinse, as 
shown in Sg. 25. It mnst be borne in mind that I offer this 

Fig, S.l. 




figure simply to show the general arrangement of the teeth — tiie 
foiiu of the individual teeth being much more accurately given in 
pi. VI., fig 1. Morse counted llSrowaof 50 — I — 56 teeth, another 
membrane gave 49 — 1 — 49 teeth, with 33 perfect laterals; I have 
myself counted 56 — 1 — 5G teeth, with 11 perfect laterals. The 
central teeth a have a veiy long narrow base of attachment 
widening towards the lower margin, which is excavated. There is 
a line of reinforcement running parallel to the lower edge, and for 
a short distance along the sides. The reflected portion equals 
only one-fourth of the length of the base of attachment It is stout 
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and bears a short, stout, median cusp, having a short, blunt, 
cutting point. There are no side cusps or cutting points. 

The laterals & are like the centrals, but unsym metrical; their 
reflected portion is also longer. The outer laterals (e) have an 
outer side cusp. 

The marginals d are a simple modification of the laterals, being 
quadrate, longer than wide, with one inner broad, long, oblique, 
bluntly pointed cutting point, bearing an inner, side, short, acute 
cutting point. These cutting points on the extreme marginals e 
are simply short and bluntly rounded. 

Some membranes examined by me seemed to have an extension 
to the base of attachment beyond the upper margin of the reflected 
portion, to which it was parallel. 

This membrane is peculiar in the long, narrow base of attach- 
ment and short reflected poi*tion of the central and flrst lateral 
teeth. 

Oenas H0L08PIBA, Mart. A Alb. 

There are two species of this genus found within our limits, 
H. Oold/u88i and Boemeri^ the former of which I have been able 
to examine. I have not been able to examine lingual mem- 
brane of ff. Eoemeri^ but, thanks to Mr. Bl^ind, I have examined 
and here figure (pi. XX., fig. 10) that of ff. Oold/ussi, There are 
26 — 1 — 26 teeth, with about 9 laterals. The cusps of the marginals 
are quite widely separated. The general characters of the teeth are 
as described below. I can refer also to Messrs. Fischer and Crosse 
for information regarding the jaw and dentition (Joum.de Conch. 
XYIII. 13, 1870, pi. v., and Moll. Mex. et Guat., 320, pi. XVI.) 
The jaw is arcuate, with slighly acuminated, blunt ends, thin, 
anterior surface ribless; cutting edge simple; transversely and 
vertically striated. 

The lingual membrane in ff, Tryoni and Pfeifferi examined 
and figured by those authors, is of the usual Helicinat tyiie. The 
centrals and laterals have a single short cusp, bearing a short, 
blunt cutting point, both side cusps and side cutting points being 
absent ; marginal teeth quadrate, wide, low, with one long, inner, 
obtuse cutting point, and one outer, side, short, blunt cutting 
point. 
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Oenui HELICODIBCUB, Morse. 

Jaw according to Morae, of the only known species, H. tinealus, 
low, wide, creeentic, ends mucti dttenimted, acute ; cutting margin 
with a median, lieak-like projection ; 
anterior surface wJthont ribs, but 
covered with Btrite converging ob- 
liquely towards the beak-like promi- 
nence. 

According to my rule of admitting in the genus Helix only such 
species as have a ribbed jaw, I am forced to recognize linealua as 
a distinct genus. Fig. 27 shows the general arrangement of the 



Fig. 27. 
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teeth upon the lingual membrane. The characters of tbe separnto 
teeth are better shown in my plate XIII., flg, 5. Morse gives TT 
rows of 12 — 1 — 12 teeth, each with. 4 perfect laterals. Leidy, in 
Terr. Moll. ¥. S., II. 2C2, flg., gives 13—1—13 teeth, with 5 perfect 
laterals. The membrane examined by me has 12 — 1 — 13 teeth, 
with 4 perfect laterals. The central teeth have a base of attach- 
ment very small, longer than wide, with expanded lower angles, 
and reflected upper margin. Reflection very small, with a stout, 
short, median cusp, and very short, blunt aide cusps, all the 
cusps with short cutting points. The lateral teeth have a base of 
attachment three times as wide, and somewhat longer than the 
centrals, and unaymmetrical by the suppression of the inner, lower 
lateral expansion; the upper margin is broadly reflected; the 
reflection is short but symmetrical, having two equally developed 
short, stout side cusps, bearing short cutting points; the median 
cusp is stout, long, extending nearly to the lower edge of the 
base of attachment, beyond which projects slightly the short 
cutting point. 

Tbe marginals are low and wide, the reflection as broad as the 
base of attachment, reaching nearly to its lower edge, and furnished 



A 



S OF PHILADELPHIA. 



185 



with one inner, long, bluntly bifid, stout, oblique cuttiug point, 
and two or more short outer cutting points. The same form of 
marginal is found in Pupa. 

The membrane is very peculiar in the lateral teeth, not only 
from their large size, but also from their symmetrical, tricuspid 
reflection, quite like the unual arrangement of central teeth in the 
Selicidas. 

Qeniif FEKUSSACIA. Ri»i>. 

The jaw (see pi. XV 1., Hg. 5 of that of the only species found in 
our limits, F. subcytindrica, Lin.) is low, slightly arcuate, wide, 
with but slightly attenuated, blunt ends ; cutting edge with a 
slightly produced, wide, median projection ; anterior surface with- 
out ribs, but with fine vertical striie. There is a strong muscular 
attachment on its upper margin. 

Figure 28 gives the general arrangement of the teeth, the cha- 



racters of the separate teeth being better shown on pi. XV., fig. 9. 
This figure, as well as that of the jaw, I drew from a Maine speci- 
men, furnished by Mr. Anson Allen. There were 2i — 1 — 24 teeth, 
with 8 perfect laterals. The central teeth are small and narrow 
in proportion to the laterals, with a long, narrow base of attacli- 
meut, ex|ianding at its lower angles. The reflected portion is 
very small, tricuspiti ; the central cusp stout, short; the side cusps 
small, blunt ; all the cusps bear short cutting points. 

The lateral teeth are about as wide as liigh in their base of 
attachment, which is subrectangular. The whole upper edge is 
squarely reflected. The reflection is very short, and bears a stout, 
blunt, long, inner cusp, reaching almost to the lower edge of the 
base of attachment, and iicaring a long, blunt cutting point, which 
reaches lieyond tlie lower edge. The outer side cusp of the reflec- 
tion is widely separated from the inuer cusp, is very short, bluntly 
rounded, and bears a short, blunt cutting point. The Hrst mar- 
13 
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ginals (fig. b) are but a modification of these laterals, by the 
greater development of the reflection, and shortening of the inner 
cusp. The outer marginals (fig. c) become wide, low, irregular in 
shape ; the upper edge broadly reflected, the reflection reaching 
the lower edge of the base of attachment, and bearing along its 
whole length numerous (6 or 8 in some teeth) short subequal 
denticles, some bluntly rounded, others longer and sharp, giving 
a pectinate appearance. 

My study of this membrane confirms my belief of the identity 
of the species with the European form. I have carefully compared 
the dentition of our form with that described and figured by 
Lehmann (Lebenden Schnecken, 132, pi. XIII., fig. 44), and find 
them to agree. I must, therefore, disagree with the decision of 
Morse (Journ. Portl. Soc). I have also examined the genitalia 
of our species, and found it to agree with Lehmann's figure (1. c), 
especially in the existence of the very peculiar flagellum to the 
penis sac. This, however, cannot be considered as a most reliable 
specific character peculiar to this species, as it exists also in Casci 
Uanella acicula, 

I am very confident of the presence of well-developed side cusps 
to the central teeth, which Morse (1. c.) does not figure, though 
they are figured by Thomson, Ann. Mag. N. H., YII., pi. lY., fig. 
8. They appear to me also to bear the short cutting points which 
I have figured. 

Genus CXCILIAHELLA, Bonrg. 

I have not been able to examine the jaw or dentition of 0. act- 
cula (Cionella acicula of L. and Frw. Shells, I. 227), the only 
species found in our limits. They are both well known, however, 
from the descriptions and figures of Moquin-Tandon, Thomson, 
Sordelli,^ and Lehmann. The jaw is low, wide, arcuate, with deli- 
cate vertical striee. The lingual membrane (Lehmann, Lebenden 
Schnecken, p. 128, pi. XIII., fig. 43) has 120 rows of 11_1— 11 
teeth each. The centrals are small, tricuspid (Sordelli), the 
laterals, six in number, are larger, and have a more highly devel- 
oped reflection, and are also distinctly tricuspid. Marginals sub- 
quadrate, with a broad reflection, bearing delicate denticles. 

1 Sordelli (Atti della Soc. Italiana di Sc. Nat. XIII., fasc. 1, p. 50, pi. i. 
f. d5) describes the ribs to be not straight, but curving, with a median point 
projecting toward the end of the jaw, so that each rib resembles quite ex- 
actly the sign called ** brace'* by printers. 
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Osniu 8TEN0OTKA, Ebmtl. 

I have not been able to examine 8. oclonoideit (S. subula of L. 
and Frw. Shells, I.) or S. gracillima, but only S. dccoUala, Lin., 
from Charleston,' S. C, a species introduced from Europe by 
commerce, and the true S. subula found near Mobile, Ala. Of 
extralimital species I have examined S. oclona, gonoatoma, and 
kasta. Semper has examined S. Panayensis. 

The jaw (see pi. XTI., fig, 1, for thai of S. subula) is low, wide, 
with attenuated, blunt ends, and a wide, slightly produced median 
projection. There are distinct vertical striK on that of S. 
decollata. 

The lingual membrane is long and narrow. The central tooth 
has a very small, high, narrow base of attachment, the lower outer 
angles generally somewhat expanded. The reflected portion is 
very small, and bears a short, stout, median cusp, and two very 
small aide cusps ; all the cusps bear distinct cutting points. The 
lateral teeth are very much larger than the centrals. The base of 
attachment is about as high as wide, its inner loner lateral expan- 
sion suppressed as usual. The upper edge is squarely rejected. 
The reflection is very large, and bears one stout median cusp, 
extending almost to the lower edge of the base of attachment; 
there is also an outer, much smaller side cusp, and a less devel- 
oped, sometimes subobsolete inner side cusp ; all the cusps have 
distinct cutting points, proportioned to their size; that on the 
central cusp l>eing greatly developed. In S. decollata (pi. XV., 
fig. 5) the inner cutting point is also much developed, and joined 
to the central cutting point. The marginal teeth in S. decollata 
are but a modification of the laterals, with the suppression of the 
inner cusp and cutting point (b) ; the extreme marginals (c) differ 
in the greater development of the reflected portion and equaliza- 
tion with it of the cutting points, of which there are but two. In 
S. subula (pi. XV., fig. 8) the marginal teetff (6j have more nu- 
merous culling poinls, formed by the bifurcation of the inner and 
outer cutting point. The seuond denticle from the inner side is 
the largest. It will be noticed that in S. decollata both the side 
cutting points of the laterals are quite thorn-shaped. 

S. decollata, L. (pi. XT., fig- S, b is one of the first marginals, 

' I found the spedes in great numbers at various localities in thii city 
during a recent visit |I8TS). 




c extreme marginal) — a CliarleBton specimen. 
38 teeth, with 11 perfect latcraU. 

S. aubula, Pfr. (pi. XV., flg. 8, 6 is an extreme marginal). There 
are 24 — 1 — 24 teeth, *rilh 6 perfect laterals. 

flcliDi PUPA, Drtp. 

I have personally examined the jaw and Ungual membrane in 
only two species, P.failax (pi, XV., fig 12) and P. rupicola (pi. 
XV., flg. 2). For information about the other speuics I am in- 
debted to Mr. Morse, wUose figures are uopied below. 

The Jaw is low (in P. rupicola^ pi. XVI., fig. 7, strongly arched), 
wide, arcuate ; ends but little attenuated in mvxcoriim, penlodon, 
fallax, rupicola ; acutely pointed in corlicaria ; a more or less 
developed, broad, blunt median projection to the cutting edge; 
anterior surface without ribs, but generally with vertical striie. 

Figure 29 gives a general 
view of the arrangement of 
the teeth on the lingual n 
Ijiane. PI.XV.,fig.2,ahow§ 
I correctly the charac- 
ters of the individual teeth 
of the genus. The mem- 
brane is long and narrow, the teeth are as in the genus Vertigo 
described below ; excepting that in Pu;]a the central tooth is quite 
small in proportion to the laterals. The marginal teeth are ir- 
regularly denticulated, the inner denticle the largest. 





p. Blandly Uoppii, variolosa, decora, corpulenla, Rowdli. C'ltli- 
fnrnica, modica, Arizonengia, hordeacea, armi/era, borealin, con- 
tracla, and peltucida, not examined. 

P. pentodon has 64 rows of lU— 1— 10 teeth, with 4 perfect late- 
rals (6g. 30). 

P. corlicaria has ! 3— 1—13 teeth, with 3 perfect Idterals (flg. 31 )■ 

P. rupicola [pi. XV., fig. 2) lias IJ— 1 — 11 teeth, with S perfect 
laterals. 

P.fallax (pi. XV., Bg. 13) has 1 5—1—15, with 7 perfect latcrnls. 



Ftg. SS. 
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OcnuiTEXTIOO, MU1I. 

Jaw more or less arched, ends but lililo attenuated, liliint : an- 
terior surface with delicate vertical strife; cutting margin with a 
mora or less developed raetlian projection. 

1 havegiven figure 32 copied froin that of Morse. 
In the L. and Frw. Shells N.A., I., will be found 
other figures of jaws showing the variations in 
outline found in ihe genus. 1 have i>ersonall; ex- 
amined the jaw in none of our species. 

For the characters of the lingual dentition 
I am also entirely dependent on Morse. 

Figure 33 shows the gene- 
ral arrangement of the t«elh 
on the membrane. The 
membrane is long and nar- 
row. The central teeth 
have a base of attachment 
higher than wide, snbrec- 
ingui n 1 au tangular. The wholeupper 

margin is broadly reflected. The reflection is very short, and bears 
three short stout cusps, the central the longest, each cusp bearing 
(I presume) a distinct cutting point. The central tooth, in those 
species whose dentition is known tome, is as large as the laterals, 
and not smaller, as seems to be the rule in our species of Pupa. 
The lateral teeth are like the centrals, but unsynimctrical. The 
reflected portion is small, tricuspid or bicuspid. The marginals 
are wide, low, with a broad, irregular, denticulated reflection. Mr. 
Morse gives the following count of the teeth, V. Qouldi (flg. 34) 
has 75 rows of ll—l— ll teeth, with 7 jwrfect laterals. V. HoUe- 





Geaui AXIOir, Tti. 

I have not been able to give any information regarding two spe- 
cies found within our limits, A. Andersoni (see belov, p. 191), and 
A. foliolatns. Indeed there seems so much uncertainty in regard 
to them, tliat I doubt their belonging to this genus. For fuller 
information, see Ann. N. Y. Lye. of N. IL, X. 29T. This leaves 
only one species, A. horlenxis, F^r., described and ilgured in Ti-rr. 
Moll. U. S., and in L. and Frw. Sh. N. A., 1., referred to A.fugcux, 
Mull. 

The species vas introduced by commerce into Boston many 
years ago. It still exists there,' specimens having been found by 
me in 1871, from one of which 1 extracted the jaw and lingnal 
membrane here described. 1 have compared the figures of the 
genitalia of A. horfensis given by Leiimann and A. Schmidt' with 
those given by Leidy in Terr. Moll. U. S. There is a ditTerence 
in the position of the retractor muscle of the jienis. Leidy places 
it at the base of the penis sac, Lehmann at the top, Schmidt omitting 

' Too late for illustration la the text, I have received speclmeus cnlleclcd 
by Mr. W. W. Colkett at Key West. There are 37—1—37 leetli, of the 
e type as in P. deeumana, referred to in the text. 

■ Specimens can readily be found in gardens between Chestnut and Mt. 
Vernon Btreels sl>ove Willow Street, as well as elsewhere. 

' Dcr aeschlecht»apparol der btylommatophoren, 1835. 
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it entirely. The last two authors figure a retractor to the duct of 
the genital bladder, and so does Leidy (though in the description 
of the plates he refers it to the vagina). Lehman n figures a re- 
tractor also to the genital bladder itself. Lehmann's figure of the 
genitalia of A, fuacus (pi. VI., fig. 2) agrees more closely with 
Leidy's figure in all respects, indeed, but the position of the 
retractor penis, which Lehmann places at the top of the penis sac. 
His figure of tiie dentition of fuscus is nearer mine of the Boston 
specimens than is his of horiensisj though the transverse count of 
teeth is larger. Goldfuss' figure of the dentition of A, hortensis 
also (I.e. pi. v., fig. 6) differs from my figure in tlie same way, i. e., 
by the presence of an inner side cusp and cutting point to the 
lateral teeth. Thus I find it impossible to decide from the geni- 
talia whether to refer our species to fuscus or hortensis^ though I 
incline to the former. From the dentition I should assuredly adopt 
the former name also. 

The jaw of the Boston specimen (pi. XYI., fig. 2) is thick, 
arcuate, ends but little attenuated; no median projection to the 
cutting edge: anterior surface with 8 stout, separated, unequal ribs, 
denticulating either margin. 

Lingual membrane (pi. V., fig. 5) long and narrow. Teeth about 
31 — 1 — 31, with about ten perfect laterals. Centrals with the base 
of attachment longer than wide : refiection half as long as the 
base of attachment, bearing one long, stout cusp extending to the 
lower margin of the base of attachment, beyond which projects 
the stout cutting point : side cusps distinct, but small, with dis- 
tinct, small, stout cutting points. Laterals like the centrals, but 
unsymmetrical by the suppression of the inner, lower, lateral ex- 
pansion of the base of attachment, and the inner side cusp and 
cutting point. The marginals are low, wide, with one long, bluntly 
pointed, oblique cutting point, bearing a subobsolete smaller point 
low down upon its outer side. This subobsolete side cutting point 
is on some of the marginals much more developed. 

My figure^ a shows one central with its adjacent lateral, and b 
and c marginals, the latter form near the outer margin of the 
membrane. 

From the above remarks it will be seen that in this genus, as in 
Limax^ Zonites^ and others, the lateral teeth are either bicuspid 
or tricuspid. The number of cusps does not seem a generic 
character. 








Fig. i 
ilil 



!nua ASIOIIMAX, Mtlrota. 
Jaw thick, sliglitly arcuate, ends hiil lit.tle attenuated, blunt; 
low, wide: anterior surface with numerous stout ribs, denticulating 
either margin. Tbe number of riba varies 
in tbe several species, and in different indi- 
viduals of tbe same species. Fig. 39, drawn 
from the true northern A. CotumbiaTtua, has 
in ribs; another specimen, supposed to be 
coiBmMqnM *-^^ same species, has about 12. (See Proc. 

Ac. Nat. Sc. Phila. 1874, pi. II., flg. 11.) A. 
Cali/ornicus has given 13 and 14 ribs. A. niger has been de- 
scribed by Dr. Cooper with 20, but I found only 8 in one specimen 
which I refer to that species. 

Fig. 498 of {). 279, L. and Frw. Shells N. A., 1, gives tbe general 
arrangement of the teeth upon the lingual membrane. It is drawn 
from the true northern A. Columbianua. On pi. V., flg. 6, 1 have 
given more detailed figures of the dentition of a specimen I refer 
to this species. It will be seen that tbe central teeth have a base 
of attachment longer than wide, with expanded lower angles, and 
incurved lower margin ; the upper margin is reflected ; the reflec- 
tion is large, broad, and has a short, stout median cusp, bearing 
a long, stout cutting point ; the side cusps of the reflection are 
snbobsolete, but there are well -developed triangular cutting points. 
The laterals are like the centrals, but un symmetrical by the sup- 
pression of the inner loner lateral expansion to the base of attach- 
ment, and the inner aide cutting point, the inner side cusps being 
still snbobsolete. 

The change from lateral to marginal teeth is shown in b and c, 
the median cusps and cutting point being greatly develo|>ed, and 
sometimes (c) having a side cusp and cutting point ; the base of 
attachment is still narrower than in the first laterals. The mar- 
ginals are shown in d and e. They are about as high as wide, the 
reflection equals the base of attachment and bears an extremely 
long, blunt, stout, oblique cutting point, with a side spur upon 
the last, in the extreme marginals developed into a short, stout, 
side cutting point. The cutting point of the marginals by its 
great development forms the chief characteristic of the membrane ; 
it is well shown in profile (fig-/.). There were 32 perfect laterals 
in this specimen. The figure referred to above shows only 12 late- 
rals, with 113 rows of 56—1—56 teeth each. 



J 
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Ariolimax Calif omixsus (pi. V., fig. 1) has the same type of 
dentition, but the bases of attachment are more developed, and 
are produced beyond the reflection at their upper margin. There 
are 80 — 1 — 80 teeth, with 9 perfect laterals. 

Ariolimax niger^ also (pi. Y., fig. 3), has the same type of den- 
tition as A. ColumbianuSj the side cusps of the centrals are, how- 
ever, more developed. On one specimen I found marginal teeth 
with one inner stout, short, rounded cutting point, and two shorter, 
rounded, side cutting points (see fig. 2), instead of the usual long 
cutting point. This is the only variation in the dentition of the 
genus which I have noticed. 

Since the above was written, I have received specimens which 
agree with Cooper's description of Arion Anderaonij which appear 
to be a true Ariolimax. Full descriptions will be given at another 
time. The jaw has 13 ribs. The lingual membrane has 48 — 1 — 48 
teeth of the type usual in the genus. 

Ariolimax Hemphilli^ a species from Niles Station, Alameda 
County, California, which I am about to describe under the name 
of its discoverer, has a jaw with 8-12 ribs. Lingual membrane 
with 31 — 1 — 31 teeth of the type common to the genus. 

For full remarks on this genus, see Proc. Ac. Nat. Sc. Phila. 
18T4, p. 33. 

The genus, as far as now known, is restricted to this country ; 
there are, therefore, no descriptions or figures of the jaw and den- 
tition of foreign species to compare with ours. 

Genas PB0PHT8A0K, Bl. and Bum. 

Jaw of the single species known, P. Hemphillij thick, low, wide, 
slightly arcuate, with but little attenuated ends, cutting margin 
without median projection; anterior surface with fifteen stout, 
irregularly developed, separated ribs, denticulating either margin 
(pi. XVI., fig. 9). 

Lingual membrane (pi. Y., fig. 4) long and narrow. Teeth 
about 40 — 1 — 40, with 16 perfect laterals. Centrals with a base 
of attachment longer than wide, reflection extending less than one- 
half the length of the base, with a very stout, short median cusp, 
bearing a stout, short, blunt cutting point, and on either side a 
subobsolete cusp bearing a stout, bluntly rounded, short cutting 
point. Laterals like the centrals, but unsymmetrical, as usual, by 
the suppression of the inner side cutting point and inner lower, 




lateral expansion of the base of atlacbment. Marginals (6) low, 
wide, witli one inner, stout, oblique cutting point and two outer, 
BQialler, blunt cutting points. 

As in all lingual membranes, there is adilTcrenco in the develop- 
ment of the cusps and cutting points on various parts. The teeth 
figured are the least graceful in their outlines. 



Jaw (flg. 40) 

ends ; no median projections to the cutting edge ; anterior surface 
with numerous, broad, crowded ribs. 
^' ' Lingual membrane (fig. 41) as usual in the Eeli- 

M[j_}J^\ «"«■ Centrals with & subquadrate base of attach- 
^ ^ ment, with expanded lower angles ; upper margin re- 

flected; reQection large, bearing three distinct cusps, 
the central the longest; all three cusps apparently with 
distinct cutting points. Laterals like the centrals but u 
trical b; the suppression of the inner cusp and cutting point, and 




inner lower lateral expansion of tlie base of attachment. Margi- 
uals simply a modiflcation of the centrals, subquadrate, higher 
than wide, with one inner, long, oblique, stout cutting point, and 
one outer, smaller, side cutting point. 

I regret not being able to give a more satisfactory figure of the 
dentition of B. nolabttia, our only known species. 

It has 31—1—21 teeth, with 8 perfect laterals. 



Osnai HZXPHILLIA, Bl. nnd Binn. 
Jaw of the only known species, H. glandutom, thick, low, wide, 
slightly arcuate, ends attenuated, blunt; cutting margin without 
median projection ; anterior surface with about 14 crowded, stout, 
irregularly developed ribs, denticulating either margin (pi. XYI., 
Hg. 6). 
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Lingual membrane (|)1. V., fig, 7) long and narrow. Teeth 
23 — 1 — 23, with 11 perfect laterals. Centrals with a quadran- 
gular base of attnchment, higher than wide. Reflection about 
half as long as this base, with r long, narrow median cusp reaching 
the lower margin of the base of attachment, beyond which pro- 
jects slightly the short cutting puint ; aide cusps but little de- 
veloped, but bearing short, stout triangular cutting points. Late, 
rals like the centrals, but unflymmetrical by the suppression of the 
inner, lower, lateral angle of the base of attachment, and the inner 
side cutting point. First marginal (b) with a si]uare base of 
attachment, broadly reflected into one stout cusp, bearing a single, 
stout, very long, bluntly ending, oblique cutting point. Outer 
marginals (c) low, wide, the reflection broad, reaching the lower 
edge of the base of attachment, and bearing one inner, longt 
oblique, blunt cutting point; there appear no outer, small, side 
cutting points. 

Qaniis FALUFEBA. Hone. 
Jaw stout, arcuate, ends but little attenuated, blunt: anterior 
eurfttce with atout aeparnted ribs, y in P. doraalis (fig. 42), over 
15 in P. Wetherhyi. Tlie jaw of the 
*''S- ^- latter is arched, and has a blunt me- 

^^flVVV^^^^ dian projection, brokeu by the ends of 

//fUyUy^^^k the ribs. These last are more irregu- 
/ '^^^ ^^^^B '"""'y developed also. 

, .,, , , ^ Fig. 43 shows the arrangement of 

tlie teetli on tlie membrane in P. dor- 
aalia, while separate teeth of the same species are more correctly- 
drawn on pi. VL, 




Mr. Morse gives 115 rows of 56— 1— 5G teeth each, with 13 
perfect laterals. In the specimen examined by me I found only 
29 — 1 — 39 teeth, witli 14 perfect laterals, a difference sufficiently 



A 




gre»t to rnisc a doubt of the spM;iflc identity of ttie two Bjiecimens. 
The ceiitrHl te«th have a base of attachment longer than wide, 
with short lines of reinforcement running parallel to the onter 
edges at llie lower margin. The upper margin is reflected. The 
reflection extends about one-third of the lengtli of the base of 
attaclinient; it bears a central, stout, we 11- developed cusp, and 
one small, little-developed, rounded cusp at each side; all tliree 
cusps have stout cutting points. The lateral teeth are like the 
uentrals, but un symmetrical by the suppression of the inner cusp 
and cutting point, and inner, lower, lateral expansion of Ibe base 
of attachment. The marginal teeth are low, wide; broadly re- 
flected, the reflection equalling the length of the base of attach- 
ment, and very irregularly denticulated, there being usually one 
long, blunt, oblique, inner, bi6d cuttiug point, the outer division 
much the shorter, and several short, blunt, outer cutting points. 

P. Wellierbi/i (pi. VI., fig. B), the only other species now known, 
has 35 — 1 — 35 teeth, with 13 perfect laterals. The teeth arc dif- 
ferent fi^om those of P. dorsaiis, and nearer those of Tebennojiko- 
rue Caroliniensis. The side cusps of the centrals and laterals 
are suhobsolete, and have no distinct cutting points, the median 
cusp is much more produced, stouter, and tiears a stout, blunt, 
(.'iitting point. The marginal teeth are not bo wide, they arc less 
irregularly ttonticulated, having usually one long, stout, blunt, 
oblique, inner cutting point, and one shorter side cutting point. 

Osnni HELIX, Lin. 
In common with all who have studied the genus Helix, I am 
convinced of the necessity of recognizing among its species nu- 
merous distinct genera. I have, however, at this time eliminated 
those species only whone jaw has no distinct ribs upon its anterior 
surface.' The balance of the species I retain grouped as sub- 
genera' only. Before recognizing these groups as distinct genera, 
I desire to wait until we can ascertain whether generic characters 

' T fear that oven ILIb rule will not hold good. In some Babgeaera of 
Helic the absence or presence of ribs on the Jaw is not a reliable cliaracter. 
For inslance, in DanteUaria we have fiiund Ibe jaw of B. JoiepMna and 

formesii without riba. H. dtntiem, badia, paehygaitra are beavily ribbed. 
n. lyehnufliitt, nv.ieiiia., and pcrpUim Icbb so. 

' In the list of species given above ip. 153), I have used only the suh- 
generic n. 
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can be found in the jaws and lingaal dentition as well as in the 
shells. I shall discuss the constancy of these characters under 
each group, as far as our material will allow. In this place I will 
merely mention that in general terms it may be said that Pomci^ 
tia^ Tachea^ Euparypha, Arionta^ and Aglaja have few, separated 
ribs, usually grouped near the centre of the jaw, leaving both ex- 
tremities without ribs. Mesodon^ Triodopsis^ and Polygyra have 
numerous, separated ribs spread over the whole of the jaw. Ste^ 
notrenia has numerous stout, crowded ribs also spread over the 
whole surface of the jaw. The ribs are also numerous, crowded, 
and similarly disposed in Strohila^ Oonostoma^ Dorcasia^ and 
FrtUicicola, but they do not so deeply denticulate both margins 
as in the genera mentioned above. All the above have a high 
jaw. The following have a much lower jaw : Vallonia, with nu- 
merous crowded ribs slightly denticulating the margins, especially 
the lower one ; Acanthinula^ with similar ribs, but quite arched ; 
OlyptoBtoma^ with still more numerous, separated ribs, deeply den- 
ticulating either margin; and Polygyrella^ y^ith more numerous 
ribs, and proportionally much wider to its height than in any of 
the other North American subgenera. Thus there seems to be 
some distinctive subgeneric character to the jaw. It must, how- 
ever, be borne in mind that there are exceptions in some of the 
subgenera where the species are numerous ; thus, in Arionta^ I 
found numerous ribs in ruficincta^ though the other species have 
but few. The number, disposition, and size of the ribs vary 
within certain limits in different individuals of the same species. 
I have repeatedly found this to be the case. 

In regard to the subgeneric value of the type of lingual denti- 
tion, I can only say in general terms that within certain limits it 
may prove reliable. Here again, however, we find the type of 
dentition inconstant when many species are known. Thus in 
Arionta we find Townsendiana (pi. XVIII., fig. 8) quite differing 
from the other known species (see below). In Mesodon^ also (pi. 
XII.), I find two quite distinct types of dentition, and under each 
subgenus I have pointed out the variation observed. I am con- 
vinced that the presence or absence of side cusps to central and 
lateral teeth is not a reliable subgeneric character. The marginal 
teeth offer more reliable characters. They are very peculiar in 
Vallonia and Strobila, in being very low and wide, and having 
numerous cutting points, quite resembling those of Pupa, 
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In Meaodon^ Triodopsia^ and AriorUa^ the marginals are longer 
than wide, with only two, sometimes bifid cutting points. In 
Stenotrema and Polygyra they are rather wider than long, also 
with two more bluntly bifid cutting points. It must be borne in 
mind, however, that my observations have not led me to believe 
these characters sufficiently constant to be of subgeneric value* 
I prefer to wait till more species have been examined. There is 
also some variation in the mode of passing from lateral to mar- 
ginal teeth, even in the same subgenus. These points will be 
treated more fully under each subgenus. 

Subgenus Gonobtoma. 

This subgenus is represented in our limits by one species only, 
H. Yatesi^ J. G. Cooper, not Pfr., whose jaw and lingual membrane 
are here described. Jaw (pi. XYI., fig. 10) low, wide, slightly 
arcuate, ends scarcely attenuated, blunt ; cutting margin without 
median projection ; anterior surface with a strong transverse line 
of reinforcement, and numerous, about 12, wide, crowded ribs den- 
ticulating either margin. 

Lingual membrane (pi. IX., fig. 3) long and narrow ; teeth 24 — 
1 — 24, with 6 perfect laterals. Centrals with the base of attach- 
ment longer than wide, with expanding lower lateral angles, and 
squarely reflected upper margin ; reflection large, stout, bearing 
small but distinct side cusps, with short, blunt cutting points, 
and a long, stout, median cusp reaching the lower edge of the 
base of attachment, beyond which projects the long, acute cutting 
point. Laterals like the centrals, but un symmetrical by the sup- 
pression of the inner, lower, lateral angle of the base of attach- 
ment, and the distinct inner side cusfy and cutting point. Mar- 
ginals subquadrate (6), a simple modification of the laterals, the 
reflection being more developed, and bearing one inner, oblique, 
long, blunt cutting point, and one smaller side cutting point; the 
extreme marginals (c) are rather wider than high, and the cutting 
points are bluntly rounded. 

The name Yateai being already preoccupied in the genus Helix^ 
Dr. Cooper's species may be known as Yatesiana. 

Yon Martens describes the jaw of Oonostoma as having distinct 
ribs. Moquin-Tandon so figures that of obvoluta^ Miill, lenticula^ 
F^r, and Rangiana^ F^r; and Gassies (Joum. de Conch., XY., 
1867, 15) so describes that of JET. conatricta^ B. 
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The lingual membrane of obvolula is described by Goldfiisa 
(1. c. 45) with n type of central teeth differiDg from that I have 
shown JQ Yatesi. 



Subgenus Stbobii.a. 

Jaw low, wide, slightly arcuate, ends scarcely attenuated, blunt; 
cutting margin without median projection ; anterior surface with 
(over 12 in labijrinthica, numerous iu Hubbardi) crowded ribs, den- 
ticulating either margin, and more developed on the centre of 
the Jaw. 

Lingual membrane of labyrinthica long and narrow, witli T8 
rows of 13 — 1 — 13 teeth each, with 5 perfect laterals. Morse 



figures 8 laterals. Centrals with a base of attachment about square, 
upper edge broadly reflected ; reflection very short, bearing a long, 
slender, median cusp reaching the lower edge of the base of attach- . 
ment, with a short cutting point extending slightly beyond it;a 
side cusps very small, each bearing a short cutting point. Lateral i 
teeth tike the centrals, but unsymmetrical by the suppression otM 
the inner lower angle of the base of attadiment, and the inner side 1 
cusp and side cutting point. Outer laterals gradually changing-J 
into the marginals, which are low, wide, with a reflection equalling i 
the base of attachment, and fumished with numerous (about 5} 
subequal, short cutting points, the inner one longest and bifid 
(pi. XVIII, fig. 7). 

Morse mentions no ribs on the anterior surface of the jaw, but 
they are well developed on the specimen examined by me. 

Helix Hubbardi, a specimen from Bonaventure Cemetery near 
Savannah, kindly opened by Mr. Bland, furnished a jaw and lin- 
gual membrane. Jaw long, low, slightly arcuate, ends acuminated; 
no median projection to cutting edge; anterior surface with nu- 
merous crowded ribs, denticulating either margin. 




Fig, 45. 



Lingual tneDibrsne TCitli 14 — 1—14 teeth, 5 later&ls. 
teeth like those of S. labyrinthica (pi. XVIII., fig. 11). 

Tbeie are no known species foreign to Nortli America, with 
which to compare the dentition and jaw of labyrinthica and 
Habbardi. 



Jaw high, arcuate, ends scarcely attenuated, blunt, cutting edge 
without median projectioD ; anterior surface with numerous stout, 
separated ribs, denticulating either margin. I have 
counted 8 ribs in H. veitlrosula; U in puxiula; over 
H iu cereoluH ; 10 in espiloca; 13 in uouli/era ; 10 
inTexasiaua; 12 in Trooaltana; II in teporina; lb 
in Mooreana; 20 ia /agtigam ; 1 in septevivolva ; 10 
Dm ro.u II ia P'ebigeri; in Haiardi, auriculala^ utid auri/ormis 
they are also numerous. I have had no opportunity of examining 
the jaw in the other species found within our limits, PosielUana, 
avara, Bindsi, Iriodonloides, tholus, kippocrepis, oppilata, Dor- 
feuiltiaim, Ariadnx, cereolus (see p. 203), Carpenleriana (see ib,), 
pugluloides. 

By the character of its jaw, Polygyra can be compared only to 
Triodop^ii and Mesodon among the other North American sub- 
genera of Hdix. No foreign species has yet been examined. The 
genus is almost exclusively North American, though several species 
have been described from the West Indies and Mexico, and one 
from Bolivia. 
Fig. 46 shows the general arrangement of the teeth upon the 



Fig. 40. 
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lingual membrane, the characters of the individual teeth being 
better shown in my plate VIII- The teeth do not differ from what 
[ have described under Slenolrema (see p. 205). As in all the sub- 
genera, there is considerable difference in the length of the base 
of attachment on the central and lateral teeth in the several 
species. 
The marginals are lower and wider (see pi. yilI.,.Gg. !.,.(/) than. 
14 
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in Mesodon and Triodopsis^ but this character is not constant, the 
marginals of auriculata and auri/ormia being higher than wide. 
I find considerable difference also between the various species in 
the manner in which the lateral teeth pass into the marginals. In 
auri/ormisjespiloca and Hazardi^ the change is made simply by the 
greater development of the inner cutting point, not by its bifur- 
cation (see pi. YIIL, fig. 5, 6). In these species it is only the ex- 
treme outer marginals that have their inner cutting point bifid ; in* 
H, aurt/ormis a very few extreme marginals have a bifid cutting 
point. This species and H. auriculata have very long inner cutting 
points to their marginal teeth (see fig. 9, c of pi. YIII.). In the 
other species examined by me the first marginals have their inner 
cutting point bifid, the transition from laterals to marginals 
being thus very distinctly marked. With these exceptions, the 
dentition of our species of Polygyra is very like that of Steno- 
trema (q. v.). 

The dentition of no foreign species is known with which to com- 
pare our species. 

The count of the teeth in the various species now follows : — 

E. auriculata (pi. VIII., fig. 12) has 27—1—27 teeth with 12 
laterals, 10 ribs on jaw. 

ff. uvulifera (pi. VIII., fig. ) 23—1—23 with 8 laterals. 

H. auriformis (pi. VIII., fig. 9) has 26—1—26 teeth, with 8 
laterals. Fig. c sliows the proportional greater development of 
the cutting point in the outer laterals. 

H, Postelliana^ Bland. Not examined. 

H. espiloca^ Rav. (pi. VIIL, fig. 4) has 25—1—25 with 11 laterals. 

H, avara. Not examined. 

E. ventrosula (see L. and Frw. Shells N. A. I. p. 92, fig. 166), 
93 rows of 24 — 1—24 with 9 laterals. I have not preserved this 
membrane, so cannot now correctly draw it. 

H, Hindsi, Not examined. 

H. Texasiana (pi. VIIL, fig. 1) has 26—1—26 with 11 laterals. 

H. triodontoides. Not examined. 

H. Mooreana (pi. VIIL, fig. 10) has 20—1—20 with 8 laterals. 

H. tholus. Not examined. 

H.hippocrepis. Not examined. 

H./astigans (pi. VIIL, fig. 11) has 21—1—21 with 8 laterals. 

ff, Jacksoni. Not examined. 

E. Troostiana (pi. VIIL, fig. 2) has 25—1—25 teeth with 8 
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laterals. The marginals figured are from the portion of the mem- 
brane where they are the least developed as to their cutting points. 

H.Hazardi (pi Ylll.^ fig. b)h9L8 16 — 1—16 teeth with 8 laterals. 

H, oppilata. Not examined. 

JET. Dor/euilliana, Not examined. 

H. Ariadnm, Not examined. 

H, septemvolva (pi. YIII., fig. 6) has 9 laterals. I cannot 
count the teeth or draw the marginals on the only slide I have 
preserved. The latter were described by me as being like those 
of fastigana. After an opportunity of examining the true sep- 
temvolva at St. Augustine, I give a more detailed figure on pi. 
XX., fig. 5. There are 28—1—28 with 9 laterals. The small 
form with five whorls difiers only in having somewhat fewer teeth. 
The foi*m known as H, volvoxis does not differ excepting in having 
fewer marginals: Jacksonville, Fla., specimens have 20 — 1 — 20 
teeth. , 

H. cereolu8. Too late for illustration, I have received specimens 
collected at Key West by Mr. W. W. Calkins. There are 22—1—22 
teeth, with 9 laterals all of same type as in septemvolva. 14 ribs 
on jaw. 

H, Carpenteriana, 22 — 1 — 22 teeth, with 9 laterals, 12 ribs on 
jaw. 

H. Febigeri (pi. VIII., fig. 7) has 17—1—17 teeth with 9 
laterals. 

H.pustula (pi. VIII., fig. 8) has 17 — 1 — 17 teeth with 8 laterals. 

H, pustuloidea. Not examined. 

H. leporina. Too late for inserting in the plates, I have re- 
ceived through Mr. Bland, the jaw and lingual membrane of a 
Texas specimen furnished by Mr. A. G. Wetherby. The jaw has 
11 ribs. There are 18 — 1 — 18 teeth, with 8 laterals, all of same 
type as in H.fastigans. 

Subgenus Polygybella. 

Jaw of the only known species, ffelix polygyrella (pL XVI., 
fig. 11^ very low, wide, very slightly arcuate, ends very gradually 
attenuated: cutting margin without median projection: anterior 
surface with numerous (even 26), broad, slightly separated ribs, 
denticulating either margin. 

Lingual membrane (pi. IX., fig. 2) long and narrow. Teeth 27 
— 1 — 27, with 5 perfect laterals. Centrals subquadrate, the lower 
lateral angles but little expanded; the upper margin broadly 
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reflected: reflection large, wide, wilU distioct, but small, rounded 
side cusps be&ring sliort conical cutting poiDts, and a verj atout 
median cusp reacliing the lower margin of the base of attacLment, 
beyond which projects the short, stout, conical cutting point. 
Laterals like the centrals, but unsymmetrical by the suppres- 
sion of the inner, lower angle of the base of attachment, and the 
inner side cusp and cutting point. First marginals a simple 
modification of the laterals by the lesser development of the cut- 
ting point (6). Outer marginals (c) low, wide, the reBection 
equalling the base of attachment and bearing one inner,* short, 
stout, oblique cutting point, and two shorter outer blunt cutting 
points. 

Folygyrella is quite distinct from all the other American sub- 
genera of Helix by the form of its jaw and the large number of 
ribs upon its anterior surface. 

Subgenus Stknotrema. 
Jaw thick, high, arched; ends but little acuminated, blunt; 
cutting margin without median projection ; anterior surface with 
stout, broad, crowded rihs, denticulating either 
Fig. 47. margin. There are about 8 in slenotrema, 1 1 in 

^|A^^ germana,^ ^ in monodon, H in hirsuta, 13 in 

/njnjjl^^^ Edoardni, 12 in barbigera, 3 in spinoaa. 
/■^ ^^^ I have had no opportunity of examining H. 

[MariB ] labrom, Edgariana, or mariilata. 

The subgenus is restricted to North America 
as far as known. It ditfers from our other subgenera in hn^-ing 
its ribs much broader and much more closely crowded. 



Fig. 4 




Fig. 48, drawn by Mr. Morse, gives the general arrangement of 
the teeth on the lingual membrane. The characters of the indi- 
vidual teeth arc more correctly shown in my figures on pi. IX. 

I See Ann. Lye. N. H. N. Y., X. pi. XIV., fig. 4. Perhaps a Meiadon. 
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Centrals with a base of attachment longer than wide, the lower 
lateral angles but little expanded, the lower margin incurved, the 
upper margin squarely reflected ; reflection large, wide, with small, 
in some species almost obsolete, side cusps, always bearing distinct, 
well developed cutting points; and a very stout median cusp, 
bearing a stout cutting point which usually projects beyond the 
lower edge of the base of attachment. Laterals like the centrals, 
but unsymmetrical by the suppression of the inner lateral angle 
of the lower edge of the base of attachment and the inner side 
cusp and cutting point. The transition from laterals to marginals 
is shown in pi. IX., fig. 8 {H. spinoaa). It is, as usual, produced 
by the comparative lesser development of the inner cusp and 
greater development of its cutting point. This cutting point 
becomes bifld, the reflection becomes shorter, the cutting points 
more produced, and thus gradually the form of the marginal teeth 
is reached. They are low, wide, the reflection equalling the base 
of attachment, the cutting points long, oblique, usually two in 
number, the inner one generally, and the outer one rarely, bluntly 
bifid : the outer bif^ircation of each is more produced than the 
inner. There is great variation in the denticulation of the mar- 
ginal teeth even on the same lingual membrane. A transition from 
laterals to marginals similar to that of H. apinosa is found in H. 
barbigera^ Edvardsi^ stenotrema^ hirsuta^ germana^ and monodon. 

There seems no diflTerence in the characters of the teeth of the 
diflTerent species examined by me, excepting the slight one of the 
greater or lesser development of the side cusps of centrals and 
laterals, especially the former ; whether this is constant can only 
be proved by a careful examination of every portion of each lin- 
gual. In JET. hirsuia I found these cusps more developed than in 
the other spedes (pi. IX., fig. 6). 

The count of the teeth in the diflTerent species is as follows : — 

H. spinosa (pi. IX., fig. 8) has 2T— 1— 2T teeth; 9 perfect 
laterals. 

H. Edvardgi (pi. IX., fig. 1) has 20—1—20 teeth; 9 perfect 
laterals. 

H. barbigera (pi. IX., fig. 9) has 21—1—21 teeth; 8 perfect 
laterals ; but even the third has its inner cutting point greatly 
produced. 

H. Btenotrema (pi. IX., fig. T) has 20 — 1 — 20 teeth; 10 perfect 
laterals. 
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H. hirsuta (pi. IX., fig. C) has 29—1—23 teeth; 10 perfect 
lateraU. 

H.germana (p!. IX., fig. 5) has 28—1—28 teeth; 12 perfect 
laterals. Fig. 6 shows one of the few marginals which have the 
outer cusp hifid. 

H. monodon (pi. JX., fig. 4) has 21—1—21 teeth; 10 perfect 
laterals. Morse gives S8 — 1—28 teeth. 

H. labroHa, viaxillata, and Edgariana not examined by me. 



» 



Fig. 49. 



Subgenus Triodopsis. 

Jaw stout, arcuate, low, wide, cndB but little attenuated, blunt; 

cutting margin without median projection; anterior surface with 

numerous decided, separated ribs, deuticulating either 

margin. There are about 15 in palliala; 10 in ob- 

xlricla; 15 in appressa; 14 in inflecla ; 10 in Rv- 

ijeli ; 14 infallax; overlOin Eopelonennig : overI2 

in Har/ordiana ; 11 in loricata;' over 10 in triden- 

apjirma. f^i^, I have not examined H. Mullani' and vuUuosa- 

The subgenus is almost exclusively North American. Two 

Central American specie^ have, however, been described, and one 

European species, ff. jiersonala. Lam. This last is said by Mo- 

quin-Tandoii to have 3—5 separutrd ribs upon its jaw, while our 

American species, as shown above, have numerous ribs. 

Triodopsis does not differ from Meaodon or Polygyra in the 
character of its jaw. Stenolrevia, on the other hand, is readily 
distinguished by having the ribs broader and more crowded on 
its jaw. 

Fi};. 50, 




The general arrangement of the teeth on the lingual membrane 
is shown in Bg. 50. The characters of the individual teeth are 
given on pi X. I have selected H. appri'nm (flg. 1) to show these 

' The ribs are more crowded in tbis gpeciea, 
' Probably identical with deeia. 
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characters, comparing the cleotition or the other epccies with it. 
The centrals are longer than wide ; the ba»e of attachment has itfl 
outer, lower, lateral expansion but little developed, its lower mar- 
gin incurved, its upper margin squarely reQeuted ; the rcQection ia 
Btout, with aubobsotete aide cusps, but well-developed side cut- 
ting points, and a stout, short median cusp, bearing a cutting 
point which does not reach the lower margin of the base of at- 
tachment. The laterals are like the centrals, but, as usual in the 
genus Helix, unsymmetrical by the suppression of the inner, 
lower, lateral expansion of the base of attachment and the inner 
side cusp with its cutting point. The transition teeth are charac- 
terized by the gradual lesser proportional development of the 
reflection, and greater development of the inner cutting point; as 
the teelh pass outward, this point becomes bifid, the reflection be- 
comes gradually shorter, until the true marginals are reached. 
These last are low, wide, the reflection equalling the base of 
attachment, the inner cutting point being greatly developed, long, 
oblique, bluntly biQd, the inner bifurcation the shorter of the two; 
the outer cusp is very short, blunt, sometimes also biRd. In fig. T, 
the loth is the first lateral showing decided modification; the 
14th tooth has its inner point bifid ; the ITth tooth is a decideil 
marginal. The transition from laterals to marginals is so gradual 
that it is often difllcult to give the number of perfect laterals. In 
many cases, therefore, the number given by me roust be consid- 
ered as only approximately correct. There is great variation in 
the denticulation of the marginal teeth. 

Tlie general character of the dentition of the other species is 
about the same as in appresga. I found great difficulty in de- 
tecting the side cutting points in several species, espeuially Irt- 
dentafa and palliala. In some species I did not find the transition 
teeth or inner marginals with bilid cutting point (pL X., fig. 3, 4), 

I give below the count of the teeth in the several species. 

H. palliala (pi. X., fig. 2) has 34—1—31 teeth ; 12 jjerfect late- 
rals ; another specimen had 14 laterals. Morse counted 115 rows 
of teeth. The inner cutting point of the transition teeth in this 
species is very large, as shown in c. 

J. o6s;ncfa(pl. XVIII., fig. 10) has 33— I— 33 teeth; 10 perfect 
laterals: very like S.palliala. My figures are drawn from that part 
of the lingual membrane which has the cutting points of its teeth 
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quite blunt. Other portions of the membrane would furnish much 
more sharply pointed teeth. 

JET. appresaa (pi. X., fig. 7) has 33 — 1 — 33 teeth ; about 12 perfect 
laterals. 

JET. inflecta (pi. X., fig. 4) has 22—1—22 teeth ; t perfect laterals. 
This and the following species have inner marginal teeth with 
simple, not bifid, cutting points (e). 

H. Rugeli (pi. X., fig. 3) has 21 — 1 — 21 teeth ; 6 perfect laterals. 

E. tridentata (pi. X., fig. 1) has 25 — 1—25 teeth ; 10 perfect 
laterals. The inner cutting point is bifid after the 10th. 

H. Mullani. The species is probably identical with devia, 

JET. Harfordiana has 26 — 1 — 26, with 12 laterals. Jaw with over 
12 ribs. Received too late for illustration. 

H.fallax (pi. X., fig. 5) has about 40—1 — 40 teeth ; 14 laterals. 
This (not trideniata) had no bifurcation to the inner cutting point 
of the transition teeth, at least on the portion of the membrane 
examined by me. 

JI. irUroferens not examined by me. 

H. Hopetonensia (pi. X., fig. 6) has 27 — 1 — 27 teeth as far as I 
can judge fVom an imperfect membrane. There are 7 perfect 
laterals. 

JET. vuUuosa not examined. 

H. loricata (pi. XVIIL, fig. 4) has over 20— 1—20 teeth ; 8 
perfect laterals. 

Helix personata is the only European species of this subgenus, 
but no figure of its dentition has been published to compare with 
that of our species. The same is true of the two Central American 
species known. 

Subgenus Mesodon. 

Jaw stout, high, arcuate, wide, ends but little attenuated, blunt ; 
no median projection to the cutting margin ; anterior surface with 

numerous, separated, decided ribs, 
Fig. 51. denticulating either margin. I have 

counted 13 in JET. major; 10 in albola- 
bris; 10 in muUilineata; II in Pennsyl- 
vanica; 12 in Mitchelliana ; 12 in 
elevata; 13 in Clarki; 13 in exoleia; 
Jaw of -HWte fiay«. [Mom ] 18 in Wetherht/i : 14 in dentifera; 
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7 in Boemeri: 13.in Ikyroides! 10 in clavia: 8 in Columbiana:' 
1 in rfeuia; 10 in profunda t 15 in Sayii: 10 in MMHajia: over 
10 in Downieana. 

I Lave had no opportunity of examining S. diveata, Chrintyi, 
Wheatleyi, aoA jejuna. 

tition of the subgenus from apeciea foreign to North Ainericfl, as 
it is excliisively confined to this country. 

The jaw of Megodon does not essentially differ from that of 
Triodopsia and Polygijra, but may readily be distinguished from 
that of the other American subgenera. 

The lingual membrane is long and narrow. The general ar- 
rangement of the teeth is shown in fig. 52. The characters of the 

Fig. 53. 
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individual teeth are better shown in my plates. It will be seen 
that there are two distinct types of dentition among the species of 
the subgenus. The first form of dentition is found in nlbolahris 
(pi. XI.. fig. I), Roemeri (pi. XI., fig, 3), Welherbyi{^\. XI., fig- 2), 
Downieana (pi. XI., fig. 4), Sayii (pi. XI., fig. 5) exoleta (pi. XI., 
&g.1),Penn8ylmmca(p\.XVnh,fig.S),MitcheUiana{p\.XYlU., 
fig. 5),etevala (pi. XII., fig. 1), CoUmlriana (pi. XII., fig. 2), 
MobiHana (pi. XII., fig. 3), devia (pi. XII., fig. i),pro/unda (pi. 
XII., fig. 5) multitineata (pi. XII., fig. S), denlifera (pi. XII., fig. 
8), ClarH (pi. XI., fig. G). Even among these species there are 
some important variations. Thus I have failed to detect any side 
cutting points on the subobsoletc side cusps of the central and 
first lateral teeth of Roemeri, Welherbyi, Downieana, Sayii, ex- 
oleta, Pennaylvanica, and Miichelliava. All these species have 
their side cusp less developed than in the other species mentioned 
above. The presence of the cutting point may be detected by 
better manipulation than I am able to give, but as far as my powers 

^H^ • Sea Add. N. Y. Lye. of N. H., X. pi. XIV., fig. 2. ^^^fl 
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go, I cannot find it. The outer laterals, however, in most of the 
species have a much more developed side cusp than the inner 
laterals, bearing a well-developed cutting point (see pi. XI., fig. 
6, (f), but not all the species, as H, exoleta for instance, as shown 
in pi. XI., fig. 7, d, has no well developed side cusp and cutting 
point on its outer laterals, nor does it appear except on the de- 
cided marginals. It is the same in H. Sayiu 

I find also variation in the manner of passing from the lateral 
to the marginal teeth among the species of this first group of Me- 
sodon. In H. exoleta (pi. XI., fig. 7, 14) the cutting point remains 
the same, and also in Sayii^ profunda^ Wetherhyi^ and MitcheU 
liana^ but in elevata (pi. XII., fig. 1, 18) the transition teeth are 
characterized by the bifurcation of the large cutting point; the 
same occurs in albolabris^ muUilineata^ Boemerij Columbiana (pi. 
XII., fig. 2) and devia^ and the rest of the group. 

The general character of the teeth in this section of Mesodon is 

about the same as I have described above for Triodopsis (p. 260). 

It will be noticed, however, that the marginals (as in H, exoleta 

and Wetherbyi) do not always have their cutting points bifid. 

• The other type of dentition in the subgenus Mesodon is shared 

by H. thyroides (pi. XVIII., fig. 2), clausa (pi. XII., fig. 7), and 
Wheatleyi (pi. XVIII., fig. 1). The centrals and first laterals have 
subobsolete side cusps without cutting points, the outer laterals 
have no side cusp, but retain the type of the first laterals, they are 
much longer, narrower, and have one extremely long, oblique, 
stout, bluntly pointed cutting point, reaching far beyond the 
lower margin of the base of attachment. These outer laterals 
pass gradually into the marginals, which retain their general form 
but have a less developed refiection, and much more proportion- 

I ally developed cutting point, sometimes bifid in the extreme mar- 

{ ginals (pi. XVIII., fig. 2, 54), and usually with a small side cutting 

j point. 

I As in all the subgenera of Helix^ the marginal teeth of Mesodon 

show great variation in their denticulation, even in most cases on 
the same membrane. H, Glarki (pi. XL, fig. 6) has the marginals 

: with cutting points much blunter and broader in some parts than 

\ in the others. 

The study of the dentition of Mesodon shows that we must be 
prepared to find considerable variation in the character of the 
teeth of any subgenus. The peculiar outer lateral teeth and mar- 
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ginals of H. thyroides^ for instance, would hardly have been ex- 
pected, so utterly different are they from those of albolabris. 
Again, we should hardly have expected to find such a difference 
in the same subgenus, as the presence and absence of side cutting 
points on the central and first lateral teeth. 

I will now give the count of teeth in the several species. 

Helix major^ not examined. 

Helix albolabris (pi. XL, fig. 1). Outer laterals have distinct 
side cusps as well as cutting points. Teeth 44 — 1 — 44, with about 
12 laterals. The inner cutting points of fig. b should be bifid. 

Helix divesta^ not examined. 

Helix muUilineata (pi. XII., fig. 6), 42 — 1 — 42 ; 12 laterals. 

Helix Fennsylvanica (pi. XVIII., fig. 3), 40—1—40 ; 13 i)erfect 
laterals. Morse counted 120 rows of 39 — 1 — 39 teeth. 

Helix Mitchelliana (pi. XVIII., fig. 5), 49—1—49 ; 18 laterals. 
Outer laterals have side cusps and cutting points. 

Helix elevata (pi. XII., fig. 1), about 45 — 1 — 45 ; 17 laterals. 

Helix Clarki (pi. XI., fig. 6), 35—1—35, with 15 laterals. 

Helix Christyi^ not examined. 

Helix exoleta (pi. XI., fig. 7) has 56 — 1 — 56 ; 11 perfect laterals, 
but even the 8th tooth shows a decided modification in form. 

Helix Wetherbyi (pi. XI., fig. 2) has 35—1—35 ; 12 laterals. 

Helix Wheatleyi (pi. XVIII., ^g. 1) has 67—1—67, with over 
12 laterals. 

Helix dentifera (pi. XII., fig. 8) has 32—1—32 teeth, with 15 
laterals. 

Helix Boemeri (pi. XI., fig. 3) has 35 — 1—35 teeth, with 12 
laterals. 

Helix thyroidea (pi. XVIII., fig. 2) has 60—1—60, with 11 
laterals. 

'Helix clausa (pi. XII., fig. 7) has 41 — 1 — 41, with about 11 
perfect laterals. 

Helix Columbiana (pi. XII., fig. 2) has 33—1—33 teeth ; 15 
perfect laterals. 

Helix Downieana (pi. XI., fig. 4) has 35 — 1 — 35 teeth, with 12 
laterals. The side cusps and cutting points are visible on the 
second lateral tooth. 

Helix Laxoi^ not observed. 

Helix Mobiliana, The true species, from Baldwin County, 
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Alabama, Dr. E. R. SUowalter (pi. XII., flg. 3). There are 
25—1—25 teeth, with 10 perfect laterals. 

Helix jejuna, not examined. 

Helix devia (pi. XII., fig. 4) bas 23—1—23, with 16 perfect 
laterals. 

Helix profunda (pi. XII., fig. 5) has 40—1—40 teeth, with 
about 14 perfect laterals. 

Helix Sayii (pi. XI., flg. 5} liae 42—1—42 teeth, with about 15 
perfect laterals. 

Subgenus Acakthindla. 

We have but one species within our limits, H. harpa, whose 

jaw and lingual dentition have been described and figured by 

Morse. Judging from bis figure (fig. 53) and text, 

Fig. 58. the anterior surface of the jaw seems to have sub- 

>^^^^ obsolete ribs which mark tbe lower margin ; it is 

'W^ ^^ low, wide, strongly arched, with blunt, scarcely 

■'*■'" attenuated ends; cutting edge with a wide and 

[Mot.8.] very slightly produced, broad median projection; 

transversely and longitudinally striate. 
Lingual membrane long and narrow, 120 rows of IT — 1 — 17 
teeth, with G perfect laterals. Tlie centrals bave a square baae of 
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attachment, the upper margin squarely reflected ; the reflection is 
very small, tricuspid, the side cusps very small, bhint, tbe median 
cusps very long and narrow, not reaching the lower edge of the 
base of attachment, not even with its short cutting point; side 
cusps also, I presume, witb cutting points, though none are shown 
in Morse's figure. Laterals like the centrals, but un symmetrical 
by the suppression of the inner side cusps, and cutting points. 
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Marginals low, wide, the bioad rGBectJon equalling the base of 
attachment and irregularly denticulated, as in J'upa. 

There are two European species of this subgenus, H. aculeata 
and lamellata, whose jaw is described by Lebmann as rather 
striated than ribbed. Their Ungual dentition presents no sul)- 
generic differences from that of harpa, though the cusps of the 
centrals are deacribed as simply conical. 



blunt ; 



Fig. SS. 
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SuligenuB Valloki*. 
Jaw low. wide, slightly arcuate, ends but little attenuated, 
cutting margin without median projection; anterior sur- 
face with numerous crowded, broad 
ribs, denticulating the lower margin. 
(Fig. 55.) 

Lingual membrane (pi. XVIII., fig. 
6) long and narrow. Morse gives 73 
rows of 11 — 1 — 1 1 teeth, with 3 perfect 
laterals. I counted 10 — 1 — 10, with 3 perfect laterals. Centrals 
with the base of attachment long and narrow, espanded and 
notched at the outer loner 
angles, narrowed above and 
reflected ; reflection very small, 
tricuspid, all the cusps bearing 
very short cutting points, the 
central one, as usual, longest. 
Laterals with the base of at- 
tachment twice as broad as in 
the centrals, the inner lower angle suppressed, notched at the 
outer angle, broadly reflected above; reflection larger than in 
the centrals, with one inner, long, slender cusp, reaching nearly 
the lower edge of the base of attachment, its cutting point quite 
reaching it, and one small outer side cusp, also bearing a distinct 
cutting point. Marginals low, wiile, the reflection equalling the 
base of attachment and irregularly denticulated along its edge, 
the inner cusp the longest and hifid. The dentition is quite that 
of Pupa. 

The above description is drawn from a s|)eciraen from Maine. 
The European form is Bgured by Moquin-Tandon with a median 
projection to the cutting edge of its Jaw. Lehmann also figures 
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a wide, slight projection to the catting edge. A comparison of 
the description and figure of the dentition of the European spe- 
cimens given by Thomson and Lehmann shows no specific differ- 
ence. It will be noticed that Lehmann's figure of the centrals 
shows a more developed refiection and cusp and no side cusps. 
I believe, however, that careful comparison will show no variation 
in this or other particulars. 

Subgenus Fbuticicola. 

The two species of this subgenus found within our limits, H. 
rufescena and H. hispida^ are purely local, having been introduced 
by commerce at Quebec and Halifax, respectively. I have not had 
an opportunity of examining either. The jaw of the subgenus is 
described as arcuate with blunt ends ; anterior surface with broad, 

crowded ribs (see figure of that of hiapida copied 

Fig. 57. fjiQm Moquin-Tandon) ; Lehmann (1. c, pi. XII., 

yjjjijhj^ fig. 67) figures the lingual membrane of hispida 

^^^ with centrals having a long narrow base of attach- 

muxhupida. ment, a stout, pear-shaped, unicuspid refiection; 

laterals bicuspid, marginals a simple modification 
of the laterals. Other species are also figured by Lehmann. 

Subgenus Dorcasia. 

I hesitate to place our two species, H. Berlandieriana and 
gnseola in this subgenus on account of the geographical range of 
its species. I will, however, temporarily leave them here. I do 
not believe they properly belong to Fruticicola. 

I have not examined H. Berlandieriana. The other species, 
griseola^ has a jaw (pi. XVI., fig. 14) slightly arcuate; high, ends 
scarcely attenuated^ blunt ; cutting margin without median pro- 
jection ; anterior surface entirely covered with numerous, about 
12, broad, crowded ribs, denticulating either margin. 

Lingual membrane (pi. XIIL, fig. 2.) long and narrow. Teeth 
about 27 — 1 — 27, with 12 pecfect laterals. Centrals with the base of 
attachment long and rather narrow, the outer lower angles but little 
expanded, the upper margin broadly refiected ; refiection large, 
with a very stout, long median cusp, bearing a long, stout cutting 
point extending below the lower edge of the base of attachment, 
side cusps obsolete, but side cutting points present, large, tri- 
angular, acute. Laterals like the centrals, but unsymmetrical by 
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the suppression of the inner, lower lateral angle of the base of 
attachment and inner side cutting point. Marginals (6) low, 
wide, the reflection broad, equalling the base of attachment and 
bearing one inner, broad, long, oblique, bifld cutting point, the 
inner division the smaller, and two outer, smaller, stout, sharp, 
side cutting points. 

Subgenus Aglaja. 

Jaw thick, high, arched, ends but little attenuated, blunt ; cutting 
edge without median projection ; anterior surface with stout, sepa- 
rated ribs, denticulating either margin, from 5 to 9 
FigJJS. In ff^ infumata (fig. 58), about 6 in fidelis. The 
other American species, H. Hillebrandi^ I have not 
examined. 

Lingual membrane long and narrow. That of 
Jaw of Hillehrandi not examined, those of infumata and 

H€lix infumata. 

fidelis agreeing in their general characters. The 
centrals have a base of attachment longer than wide, with incurved 
lower margin and expanded lower lateral angles ; upper margin 
broadly reflected ; reflection short, stout, with no side cusps or 
cutting points, but a very stout, short median cusp, bearing a 
short cutting point. Laterals like the centrals, but unsymmetri- 
cal by the base of attachment wanting the inner, lower lateral 
expansion ; it is, however, unusually developed on its inner side 
margin : first marginals (6 of each figure) diflering from the late- 
rals by the equalling of the reflection and base of attachment, the 
lesser development of the cusp, and greater development of the 
cutting point, which is bluntly bifid, the inner division the smaller. 
On some of the first marginals of infumata (pi. XIII., fig. 9, 6) 
there is a small side cutting point. Marginals low, wide, the re- 
flection equalling the base of attachment, and bearing one long, 
oblique, wide, bifid cutting point, the inner division the smaller, 
and one or two short, sharp, side cutting points. There is great 
variation in the cutting points. 

A comparison of the two figures will show a longer base of at- 
tachment in fidelis^ with a line of reenforcement or duplication to 
its upper margin. As with all species, there is much variation in 
the length of the cutting point, in centrals and laterals, and their 
arrangement and development in the marginals. 




H.fideliB (pi. XIII., fig. 8) haa 48— 1—43 teetb, with 15 perfect 
laterals. The first marginal is shown in b, an outer marginal in c. 
Usually the first marginals liave a side cutting point. 

H.inf^Lmala{\^. XIII., fig. 9) lias 45— 1—46 teeth, with 16 late- 
rals. Fig. 6 is the 17th tooth, from a different portion of the 
membrane from c, which is the 20th; they show variation in the 
transition teeth as to the presence of the side cutting point. Ex- 
treme marginals are shown in d. 

or the dentition of the other species of Aglaja foreign to our 
limits but little is known. H. Qhiesbreghli (see Moll. Mex. et 
Quat.) has very dissimilar teeth, especially the marginals. H.se.mi- 
clauea (Malak. Blak. XV., pi. IV., fig. 1) also differs in its denti- 
tion. The jaWB of these species agree with those of in/umata and 
Jidelis. 

Subgenus Aiiioxta, 
Jaw thick, high, arched, ends but little attenuated, bUmt ; cut- 
ting margin without median projection ; anterior surface with a 
few, separated, stout ribs, deeply denticulating 
Fig. 69. either margin, and ao disposed as to leave 

^^PWBW. each end of the jnw free from ribs. I have 

,^n U Elvs counted 6 ribs on the juw of arrosa; 9 in 
'^■^■'^^^■^ijy Townsettdiana ; 6 in tudiculala ; 6 in Nu-kli- 
Jiw of iiiitx amua. Alalia; G in redimila ; G in cj;arafa ; 5 in Dia- 
bloeiisin ; about ^ in CarpeiUeri ; 3 in ramentosa ; 5 in Cali/orni- 
ennis; i-5 in sequoicola ; 8 in Traslri; 8in/acfa; G in £'<;;/c((t ; 
9 of unequal size in Sleamgiana. The jaw of nifidncla ditfers 
in having over 10 ribs covering ita whole surface, and in being 
only slightly arcuate. 

Fig. 60. 



a@^^6«i^e^i4w***^ 



I have not examined the following species: intercua, Mormo- 

1, Dupetitkouarsi, Qabbi. 
The subgenus is almost exclusively confined to our limits. There 
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is, however, one Mexican species, one African, and one European, 
//. arbuslomm. The jaw of the Inst agrees witb otir species. 

Tlie Ungual membrane is long and narrow. Fig. 60 shows the 
general arrangement of the teeth upon the lingual membrane. 
The characters of the individual teeth are shown in my plates. 
I have selected H. Slfiarnxiana pi. XIII., fig. 3, to give an idea of 
the teeth in successive transverse rows. Fig. a shows a group of 
central and lateral teeth in two adjacent rows, b the transition 
from laterals to marginals, c marginal teeth from near the outer 
edge of the membrane. The central teeth have a base of attach- 
ment much longer than wide, with incurved lower margin and 
expanded lower lateral angles ; the upper margin broadly reflected ; 
reflection short, stout, with eubobsotete side cusps bearing no cut- 
ting points, and a stout, long median cusp bearing a short, blunt 
cutting point, which does not reach the lower mat^in of the base 
of attachment ; the reflection with the median cusp is pear-shaped; 
in many species there is a duplicate line of reenforccment parallel 
to the npper margin of the base of attachment. The lateral teeth 
are of similar type to the centrals, but are unsymmetrical by the 
suppression of the inner, lower, lateral angle of the base of attach- 
ment. The outer laterals have a side cusp and cutting point. 
The transition fi'om laterals to marginals is formed by th« greater 
proportional development of the cutting point, the lesser develop- 
ment of the cusp ; the cutting point then becomes bifid, the re- 
flection becomes more nearly the same size as the base of attach- 
ment, and thus the true marginals arc gradually reached. These 
last are longer than wide, have a base of attachment smaller 
than tbc reflection and cut away on its lower inner angle; the 
reflection is produced into oue long, sharp, oblique, biGd lutting 
point, the inner division the Entailer, and one onter, much shorter, 
sharp, rarely bidd cutting point. 

Most of the species examined agree in dentition with Steamsi- 
ana. Some lisve more blunt cutting points to tlieir marginals, as 
ff. sequoicota (pl.XI V.,flg.5),but even on various parts of the same 
membrane the marginals vary in this respect. In Kelhtii, Steam- 
siana, tudiculata, arroso, Traski,se'iuoicola, Ayregiana^redimita, 
Nickliniana, ramentosa, exaraia, I have failed to detect any side 
cutting points to the central and inner lateral teeth. I found the 
points, however, in //. rufcincla (pi. XIV., flg. 3). H. Town- 
sendiaita (pi. XYIII., flg. 8) has these cutting points and side 
1& 
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cusps on central and all the lateral teeth ; its centrals and late- 
rals are not of the same shape as described above for H. KelletHj 
but resemble those of Polygyra^ Stenotrema^ and Triodopsis. Thus 
in this as in other subgenera, we find the type of dentition not 
constant in all the species. 

The long, narrow base of attachment and pjriform reflection 
of most of the species of Arionta agree with those of Hemitrochus 
(see p. 181) more nearly than any otlier of our genera or subgenera, 
but that genus has quite different marginal teeth. 

The dentition of H. arhustorum is alone known of the species 
foreign to America, and that by a figure of Lehmann (Lebenden 
Schnecken, pi. XL, fig. 29) too unsatisfatory to be of value for the 
purpose of comparison. 

H. arrosa (pi. XIV., fig. 2), 64— 1—64 teeth. 17 laterals. 

H. Townsendiana (pi. XVIII., fig. 8) has 60—1—60. Another 
membrane had 40 — 1 — 40. 

H. tudiculata (pi. XIV., fig. 1), 60—1—60, with 26 perfect lat€^- 
rals. 

H, Nickliniana (pi. XIV., fig. 8). 

H. Ayresiana (pi. XIV., fig. 6), 60 — 1 — 60, with 16 perfect laterals. 

H. redimita (pi. XIV., fig. 7). The 17 th tooth has its inner 
cutting point split. 43 — 1 — 43. 

H. inlercisa, not examined. 

H. exaraia (pi. XIV., fig. 10), 64 — 1 — 64, 19 perfect laterals. 

H. ramentosa (pi. XIV., fig. 9), 60 — 1 — 60, with 21 perfect late- 
rals. The 18th tooth has the side cutting point. 

H. Calif orniensis (see L. and Frw. Sh., 1., p. 171, fig. 297). 
Teeth 66—1—66. 

H. Carpenteri. Too late for illustration, I have received speci- 
mens collected by Mr. Henry Hemphill. There are 48 — 1 — 48 
teeth, with 20 laterals ; the side cutting points are visible beyond 
the 7 th tooth. 

H. Mormonum^ not examined. 

H. aequoicota (pi. XIV., fig. 6), 46 — 1 — 46, 18 perfect laterals. 

H, Diabloensis. 

Too late for illuistration, I have received from Mr. L. Q. Yates 
specimens of the form called Diabloensia by Dr. Cooper. There 
are 37 — 1 — 37 teeth, with 17 laterals. There are side cutting 
points beyond the 12th tooth. 

H. Traski (pi. XIV., fig. 4), 86—1—36 ; the 13th tooth has the 
side cutting point ; 16 laterals. 
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H. Dupetithouarsi, not examined. 

B. ruficincta (pi. XIV., fig. 3), 35—1—35, with 18 laterals. 
H. Oahbi, not GxamJiied. 

H. facta (see p. 216, fig. 60), 29—1—29, with 11 laterals. 
H. Kelletti (pi. XIII., fig. 4), 57—1—57. 

H. Stearnsiatta (pi. Xlil., fig. 3), 50—1—50, with 24 laterals. 
Tlie 22d tooth has the side cutting point. 



Subgenus Oltptostoua.' 
One species only is thus far known, Helix Newherryana. 



\U 



jaw (pi. XVI., fig. 4) is low, wide, sliglilly arcuate, ends but little 
attenuated, blunt; cutting margin without meilian projection; 
anterior surface with numerous (about 16), stout, separated ribs, 
<1ecply denticulating either margin. 

Lingual membrane (pi. XIII., fig. 3) long and narrow. Teeth 
47 — 1 — 47, with 17 i>crfect laterals. Centrals with the base of 
attachment long and narrow, with greatly expanded lower, lateral 
angles, the upper margin rounded, broadly reflected ; reflection 
large, stout, with obsolete side cusps, but with decided, triangular 
side cutting points; median cusp very stout, short, with a long, 
acute culling point reaching beyond the loner edge of the base of 
attaciiraent. Laterals like tiio centrals, but unsymmetrical by the 
suppression of inner, lower, lateral angle of the base of attach- 
ment and inner side cutting point. The transition from laterals to 
margiuRls is marked by the lesser proportional development of the 
cusp and greater development of the cutting point. Marginals (c) 
low, wide, the reflection equalling the base of attachment and 
bearing one inner, short, stout, oblique, blunt cutting point, and 
one outer, shorter, blunt cutting point. 

This species, like all others, has great variation in the develop, 
meut of the cutting points on diQ'ereut parts of the same membrane. 



Subgenus EuVaryfha. 
Jaw high, arcuate, ends but little attenuated, blunt; cutting 
margin without median projection; anterior surface with a few 
(about 5 in Tfyoni) stout, separated, unefjual ribs, deeply denticu- 
lating either margin. 

' See Proc, Fliila, Ac. N«l. Sci., 1873, p. 244. 






i 
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Fig. 61. As usual in most of the species of Helix^ 

etc., examined by me, the number, size, and 
disposition of the ribs vary in different 
^__ -^^-^_^-.^^^ individuals of the only species of Euparypha 
I %^r^ ^^^ I iiave examined, H. TryonL In L. and Frw. 

5 Jaw of IT TrynnL Shells N. A., I., 179, six jaws are figured, all 

\ differing as to the ribs. 

I have had no opportunity of examining H. areolata^ the only^ 
other species found within our limits. Among the species of the 
subgenus foreign to the United States, H.pisana^ Miill., alone has 
been examined, the jaw being figured by Moquin-Tandon with 2-3 
ribs only, and the number of the teeth being given by Thomson. 

The only information I can give of the lingual dentition is shown 
in the figure of that of H. Tryoni (L. and Frw. Shells, I., 354). 
There are 190 rows of about 43 — 1 — 43 teeth each. There appear 
to be 16 perfect laterals. 

The base of attachment is long and narrow ; the reflection is 
pear-shaped, apparently without side cusps or cutting points in the 
central and first nine laterals. The balance of the laterals have 
the side cusp, and, no doubt, cutting point. I cannot from the 
figure describe accurately the characteristics of the marginal teeth. 
Unfortunately, I have preserved no membrane to describe and 
figure more accurately. 

Subgenus Tachea. 

Our single species, H. hortemis^ found only along the north- 
eastern coast, and there usually restricted to the islands, agrees 
in its jaw with the other known species of the subgenus. It is 

stout, arched, with blunt unattenuated ends; 
Fig. 62. anterior surface with stout, few, separated 

ribs, denticulating either margin. 

The lingual membrane has 116 rows of 32 
— 1 — 32 teeth each. The centrals have a 
subtriang\ilar base of attachment, so greatly 

i9^yirot Helix hortensU. , , , , 7 & J 

[Morse] arc the lower lateral angles expanded ; upper 

margin refiected ; refiection pear-shaped, 
without outer cusps, but a single stout middle cusp, half as long 
as the base of attachment, and bearing a short, conical cutting 
point, reaching onl}' about one-half the distance to the lower edge 
of the base of attachment. First laterals like the centrals, but 
unsymmetrical by the irregular cutting away of the lower inner 
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angle of the base oT atUcbment; outer laterals with a more 
developed cutting point nnd a decided side caep and cutting point; 
the change from the laterals to the marginals is shown in tlic IGtIi 
tooth (see fig. 63), where the base of attachment is wider, the 
reflection stouter and the inner cutting point becomes bifid. The 
marginaU are low, wide, the reflection equalling the base of 
attachment, the inner cutting pouit short, bluntly bifid, the outer 
shorter and blunt. 




Having no specimen to examine mysulf, I am dei>e»dent on 
Morse's figures given above. 

SubgennB Pomatia. 

Jaw of our only species, H. aspema, introduced by commerce 
at Charleston, S. C. (where it is still common), high, tliicic, arcuate, 
ends bnt little attenuated, blunt; cutting margin without niedian 
projection ; anterior surface with G stout, separated ribs, deeply 
denticnlating either margin (pi. XVI., fig. 8). 

Lingual membrane of the same species (pi. XIII., Qg. 7, a, b, c) 
lOTig and narrow. Teeth 50 — 1 — 50, with 15 perfect laterals. 
Centrals with base of attachment longer than wide, the lower 
lateral angles bnt slightly produced, the lower margin in some 
oases with a quadrate excavation or thinning as usually found in 
Siiccinea ; the up|}er margin broadly reflected, reflection very 
large, with a very stout, short median cusp, bearing a short, stout 
cutting point reaching the lower edge of the base of attachment ; 
side cusps obsolete, but bearing well developed, short side cutting 
points. Laterals like centrals, but unsymmctrical by the sup- 
pression of the inner, lower, lateral angle of the base of attach- 
ment, and the inner aide cutting point. Transition teeth from 
the laterals to the marginals (b) with a more developeil reflection, 
a shorter inner cusp bearing a greatly developed bifid cutting 
point. Marginals (c) low, wide, the reflection equalling the base 
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of attacbraent and bearing one inner, long, oblique, aoutely bifid 
cutting point, and one shorter, outer, sometimes bifid, side cutting 
point. 

The only other Pomalta tvhose dentition has been figured is 
H. pomalia, whicli shows tbe same type of teeth (Goldfuss, I. c. 
pi. IV., fig. 6). The jaw of uumerons European species is known, 
and of the same type as in aspersa. 



urface, usually running 



t 



(3) Jaw with dellcBte, distant ribs tr 
nbliquely to tiie medino line. 

Qmae CTLIHDEELLA. Pfr. 
.law as in Macroceramna, descrilied below. 

Liugtial membrane of our twospeciee C. jejuna and C. Poeyana 
not examined by me. The dentition of the genus is very peculiar. 
The membrane is exceedingly long and narrow. The base of 
uttachment of the centrals is small, long, narrow, with tbe upper 
margin broadly reflected into a blunt, lonndcd and expanded 
gouge-shaped cutting point ; the laterals have a long, subquad- 
i-angular base of attachment, bearing below, a large, bluntly 
rounded, greatly expanded, palmate cusp, representing the inner 
and central cusps of the laterals ; and, above, a long, slender, graceful 
extension, representing the external cusp of the other Helicxdee. 
This last is bluntly truncated, or bears a recurved cusp smaller 
but of same shape as that below; or it has a laterally extended, small 
blunt point. In some species the laterals 
extend to the margin of the lingual mem- 
brane ;' in others there are distinct marginal 
luelh, long, narrow, laminar, with bluntly 
ivcurvcd apices. A full description and 
figures of these various forms of teeth will 
be found in Journal de Conchyliologie, 
January, 1870. 

I here give a figure of tbe dentition of one 
..V((«dZ^'«™"[m"d} 0"'J' of tl'eae types represented by the 
membrane of C. scmva. 

' Probably this is Ibc case in our species, as it is so in the allied C. elegant. 
See pi. XX., flg. a. 

Since the above wss written, I find my anlicipations realized in the cose 
I'f C. Poeyana. Specimens from Key West collected by Mr. W, W. Cnl- 
kins, have 14 — 1—14 lecth of same type as iu elegant. There are over 40 
riba on the Jaw. 
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Oemii HACROCERAiniS, QuIM. 
Jaw thin, almost membranous, semi-transparent, light horn 
colored, strongly arched, ends acuminated ; cutting margin wilLoiit 
median projection ; anterior surface with numer- 
ous delicate, separated ribs, denticulating both 
margins; these ribs run obliquely towards the 
median line oT the jaw, so that the central rihg 
meet before reaching tlie lower margin of the jaw, 
forming an upper median triangular space be- 
tween the ribs. 

It was formerly considered that this jaw was 
actuHlly in separate pieces, wliose overlapping 
margin formed the ribs upon the anterior surface 
(see fig, 65). More careful examination, bowevcr, 
has proved the jaw to be in one single piece, with 
m<u tgiaiut. delicate ribs upon its surface. 

[BuiKi.] There are over 50 ribs on the jaw of the only 

one of our species I have examined, 31. Gossei. I give a copy of 
Mr. Bland's figure of the jaw of M. signalns, wbich is similar. 

The lingual membrane of Macroceramus was supposed to be 
the same as in Ci/tindrella described above, aa that of M. aignalug 
was 80 found by Mr. Bland (Ann. Lye. NaL Hist. N. Y., VIII., 
Ifi2). and Crosse and Fischer (Journ.de Conch., 1810, pi. III., fig. 
li-16). It was, therefore, with surprise that I found an entirely 
different type of dentition in 3f. Gossei. I can in this place only 
note the difference, and leave to future study tbe question of 
its bearing on tbe generic position of the species. 

M. Gossei (yii. XV., fig. 1) Las a membrane very long and narrow; 
teeth about 40 — I — 40, in scarcely oblique transverse rows, deci- 
dedly not en chevron. Centrals with a long, narrow base of at- 
tachment with somewhat expanded lower lateral angles.its upper 
margin squarely reflected. The reflected portion is very small, 
and bears three short, blunt cusps, the median tbe largest, all 
three with distinct cutting points. The baseof attachment of the 
laterals is long and narrow, its outer lower angle irregularly cut 
away; tbe upper margin broadly and obliquely reflected, the re- 
flected portion thrown off obliquely towards the margin of the 
lingual membrane, very short and bearing two stout, blunt, short 
cusps, the inner the larger, also thrown obliquely towards the 
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outer margin of the membrane ; both of the cusps bear distinct 
cutting points, the outer one small, the inner one narrow, blnnt, 
almost as long as the base of attachment. There are no distinct 
marginals, the laterals decreasing in size as they pass off laterally, 
those at the edge of the membrane (fig. c) having one large inner 
cutting point, and several, outer, irregular smaller ones. I have 
given a a group of centrals and laterals, b a group of iAterals, and 
c an extreme lateral or marginal.' 

I have had no opportunity of examining if. Kieneru 

OeDQs BUIilMTTLUS, Leach.' 

Jaw thin, arcuate, ends but little attenuated ; no median pro- 
jection to the cutting edge ; anterior surface with numerous, 

separated, delicate ribs, denticulating either margin, 

Fig. 66. sometimes the upi>er median ones running obliquely 

.^CIDk towards the median line, or even arranged en chevron 

j^^ >/K *^ ^^ MacroceramuSj with an upper median triangii- 

^ vJ lar compartment. 

Jaw of rpijg jj^^ Qf 2?. dealhatus is here figured. It is quite 

Bnlimulut i , m * 

deaibatui. archcd. That of B. Marielinus and altemaius is of 
the same type. I have given on plate XVI., fig. 12, 
a more enlarged view of one end of the jaw of B. sufflcUus^ to 
show more accurately the character of the ribs. 

The lingual membrane of the genus as now received varies too 
much to allow of a general description. It can only be said that 
the marginal teeth are quadrate, not aculeate. I will here simply 
confine myself to describing the membrane of the only one of our 
species of which I have preserved the lingual membrane. 

Fig. 67 shows the general arrangement of the teeth on the mem- 
brane of B. dealhatus^ the characters of the individual teeth being 
shown in pi. XV., fig. 7. There are 94 rows of 25 — 1 — 25 in one 
specimen examined. Another had 20 — 1 — 20 teeth, with 14 per- 
fect laterals. 

The central tooth has a base of attachment longer than wide, 
with but little expanded lower lateral angles, its lower margin 

* Similar dentition is found in M, turrieula, Pfr., of Cuba. See below, 
pi. XX, fig. 9. 

* I use this generic name only temporarily. As suggested by von 
Martens, it must eventually be restricted to those si>ecies whose dentition i^ 
like that of B. Ouadelupeiisis, the type of the genus. 
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incurved, its upper margin broadly refleoled. The reflection is 
JHrge and has subobsolete side cuspa benring well developed 
cutting points, and a short, stout median cusp, bearing a short, 
stout cutting point not quite reofhing the lower margin of tlie base 
of nltacbraent. The laterals are of the same general form as the 



centrals, but are larger, broader in proportion, and are rendered 
iin symmetrical by the suppression of the lower inner angle of tin- 
base of attachment, and inner side cusp and cutting point. The 
marginal teeth (flg. b) are but a simple modilicstion of the laterals, 
formed by the proportionally greater development of the rejection 
in comparison with that of the base of attachment, and the greater 
development of the cutting points. On the extreme marginals 
the cutting points arc shoi-ter and much blunter (Sg. c). 

The dentition of Bulimulus alternatus is figured on p. 203 of 
L. and Frw. Shells, I. i have preserved no specimen fmm which 
I can more accurately draw the individual teeth. It has 75 rows 
of 37 — 1 — 37 teeth, all apparently of the same character as in /(. 
dealbalus. 

I have not examined B. muUilinealuB, Vorvxani, MarieHnun, 
Floridanuu, palriarcha, Schiedeanus. 

r. Jaw in nnracrotia (liallnct pieces, somelimes soldered together above, 
free and imbricslcd below. Marginal teeth quadrate. Urtbai.icin^. 



Jaw thick, arcuate, ends rapidly attenuated, pointed ; composite, 

being in numerona, separate, free, imbricated, triangular pieces, 

with sutures inclined obliquely to the centre of the jaw, so as to 

leave an upper median, angular piece; other 

Fiff. 68. pieces are soldered together above. Cutting 

edge with no median projection, serrated by 

the lower angles of the oblique pieces. Fur 

more detailed description see below, imdcr 

Orlhnliciis, which has a similar jaw, I am 
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not able to give a figure of the jaw of the only species found 
within our limits, L.fascialua. It is however figured by Leid}^ 
(Terr. MolL IT. S., I., pi. Y., fig. 4, a, 6). It is similar to that of 
the allied species L. virgineus^ which is here figured on p. 225. 

The only species found within our limits, L.fasciatus^ has about 
69 — 1 — 69 teeth, judging from a membrane examined by me. 
That figured in L. and Frw. Shells, I., p. 214, has 94 rows of 55 — 
1 — 55 teeth each. As elsewhere stated, there is often a difference 
in the number of transverse teeth in almost all species, and indeed 
upon diflTerent parts of the same membrane. 

The central tooth (pi. YL, fig. E, a) has a base of attachment 
long and narrow, with strongly incurved sides, widely expanded, 
excurved and fringed lower margin, and upper margin less ex~ 
panded, rounded, and broadly reflected. The reflection is stont 
and very rapidly narrows without any appearance of side cusps 
into a very broad, long, bluntly rounded median cusp, bearing a 
still broader, short, bluntly truncated cutting edge (as such a 
blunt organ cannot be called a point) reaching nearly to the lower 
edge of the base of attachment. It may be that I have here in- 
correctly considered the upper margin of the base of attachment 
as reflected and extended into the cusp. As in the case of the 
side teeth, I should, perhaps, rather sa}' that the upper margin is 
not reflected, but that just below the middle of the base of attach- 
ment there springs up from its surface a broad, gouge-shaped 
cusp, bearing a still broader cutting edge (see pi. YI., fig. E, c/, 
where the form of the cusp of the side teeth is shown by the pro- 
file). The side teeth run rapidly and obliquely backward from 
the central tooth, thus giving a chevron-like arrangement to the 
membrane. The teeth are crowded together both longitudinally 
and transversely, excepting as they approach the outer edges of 
the membrane, wtiere they are much more separated. 

I have used the term side teeth instead of lateral and marginal 
teeth, because it is diflQcult to decide which of these types they 
properly are. Taking into consideration the fact of there being 
distinct lateral teeth in the allied species, L, virgineus^ and that 
the marginals of that species resemble the side teeth of L./aa- 
ciatus^ I am inclined to believe we should consider all the side 
teeth of fasciaiuB as marginals. In this case we must consider 
that the lateral teeth are entirely suppressed. The marginals, as I 
have decided to call them, are of the same type as the centrals. 
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lie baso or attachmenl is, however, unsjmmetricnl by the suppres- 
sion of both upper aad lower iuuer lateral expansion ; the npper 
margin is simply squarely trmicated. Above the centre of the base 
of attachment springs from its surface tlie gouge-shaped, rounded, 
gradually expanding cusp reaching nearly the lower margin of the 
base of attachment and produced into a still more expanded, 
bluntly truncated cutting edge (one cannot call it a cutting point), 
which projects far beyond the lower margin of the base of attach- 
ment on to the teeth of the next transverse row, and is also greatly 
expanded on the outer side, so as to overlap the adjoining tooth. 
This cutting edge is slightly incurved at its centre. There is one 
point of difibrenco between the central and adjoining marginal 
teeth which is very marked; in the centrals the lower margin of 
the base of attachment is more expanded than the cutting edge, 
the reverse of which is found in the marginals. 

The marginals retain this general form to the extreme edge of 
the membrane, but they decrease greatly in size upon the etlge. 
The outer marginals have to their cusps a small side spur, gouge- 
sliaped as the cusp itself-, the extreme marginals have such a spur 
at either side. In both cases the cutting edge springs from the 
outer side of this side spur, which must be considered as repre- 
senting the side cusps of the usual Belicinte tyiie of dentition. I 
have elsewhere (Ann. Lye. S. H, of N. Y,, XI., 39) shown that 
this type of tooth is but a modification of the usual type brought 
about by the expansion, bluntly rounding and shortening of the 
cusps, and the still greater expansion, bluntly rounding and short- 
ening of the cutting points, wbich are quite changed into wide 
cutting edges. 

1 have given on \t\. YI., fig. E, a group of central and marginal 
teeth in a, an outer marginal in c, a marginal in profile in d. 

The allied species L. virgineug difiers trom fascialus in having 
a long blunt cutting point to its central tooth, and by the presence 
of several true lateral teeth with long cutting points, also in the 
presence of several teeth showing a gradual change from the 
laterals to the marginals. A full description and detailed flgurea 
of its dentition are given by me in Ann, Lyo. Nat. Hist. N. Y., 
XL, 41, pi. IIL 

LiguuB is nearly allied in its lingual dentition to Orthalicuit, but 
in that genus also I have found one species with true lateral teeth, 
BB will be shown below. 
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QenuB OETHALICVS, Beck. 

Jaw composite, in numerous free, imbricated pieces, usually with 
its sutures oblique to the centre of the jaw, leaving an upper, 
angular, median piece ; these pieces soldered together above. No 
median projection to the cuUing edge, which is serrated by the 
lower angles of the separate pieces. 

The jaw of the only species within our limits, 0. undatus^ Brug. 
(pi. XYI., fig. 13) is of the type usual in this genus and Ligiius^ but 
up to the present time never observed in any other genus. It is 
composite, its separate pieces being apparently soldered firmly at 
their upper poitious, where, indeed, they seem collectively to form 
a jaw in a single piece as in Helix^ etc., but at their lower portion 
positively detached and free, imbricated one upon another. The 
jaw may in one sense be said to be in a single piece, as argued 
recently by Messrs. Fischer and Crosse (Moll. Mex. et Guat.), 
but with equal correctness it may surely be said to be composite, 
as the amalgamation of the upper portion is produced by the 
joining of absolutely separate pieces. There are seventeen of 
these plates in the jaw figured, though the number varies, the 
upper central one apparently lying upon the adjoining ones, which 
are broad and extend from the upper to the lower margin of the 
jaw. The jaw is strongly arched, with attenuated, blunt ends. 
There are well-marked perpendicular grooves upon the anterior 
surface of many of the plates The upper central plate is trian- 
gular, from which fact the name OoniogncUha has been applied to 
the section I have called Orthalicinm. Gylindrella^ Macrocera- 
mus^ Pineria^ Partula^ and some species of Bulimulus also have 
an upper median triangular compartment to their jaw, but in their 
case the jaw is in one single piece, with distant, delicate ribs, 
running obliquely to the central line, some of the upper ones 
meeting before reaching the lower margin of the jaw, thus leaving 
a triangular space, not a separate piece. 

I have myself figured the jaw of 0, melanochilus^ Yal., under 
the name of 0. zebra (L. and Frw. Shells N. A., I., p. 215, fig. 367), 
of gallina-sultana (Ann. N. Y. Lye. Nat. Hist., XL, pi. lY., fig. 
E). The last named has also been figured by Troschel (Arch, 
fiir Nat., 1849, pi. lY., fig. 3); the jaw of 0. iostomus is figured 
by Crosse and Fischer (Moll. Mex. et Guat., pi. XIX., fig. 8), and 
0. longus by the same authors (I., c. pi. .XIX., fig. 1). I have 
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nlso examined the Jrw of 0. obduclus, Shuttl. (Ann. Lye. N. H. 
of N. Y,, XI,, p. 37.) All tlieae apeciea bave the same composite 
type of jaw. 

The lingual dentition of Orlhalicua undatus is so nearly similar 
to that of Liguus fasciatux, thsA I rae rely compare it with the 
description given above of that epecies. In O. undtUus the cen- 
tral tooth (pi. VI., fig. D) is broader in proportion to its length ; 
the base of attachment is less expanded at the upper margin, and 
very much less so at its lower margin, and the aides are not in- 
curved; the cusp is stouter, longer, reaching the lower edge of 
the base of attachment, and it has suliobsolete, but distinctly 
marked side cusps ; the cutting edge is much more expanded, over- 
lapping the next row of teeth. The first marginals differ from 
those of L. foKciatufi in having a leas developed cutting edge, the 
outer marginals have the side spnrs to their cusps much more 
developed and even the cutting edge is trilobed. The extreme 
marginals are not so small. There are about 53 — 1 — 63 teeth, 
on one part of one membrane ; a wide part of another membrane 
had 106—1—101). 

All the species of Orlhalicua enumerated above whose dentition 
is known have the same type of teeth as 0. undatua, excepting 0. 
gallina-stiUana. This last (see Ann. Lye. N. H, of N. Y., XL, 38, 
pi. IV., fig. A) is peculiar in having a long, stout cutting point with 
Bubobsolete side points to its central tooth, and three lateral teeth 
of same form but unsym metrical. Thus in both Liguus and Or- 
thalicus we find the usual type of dentition is not constant except- 
ing as to the marginal teeth. 

0. ttibra. Too late for illustration I have received sjiecimens 
IVom Key West, collect«d by Mr. W. W. Calkins. It is the form 
figured ill Terr. Moll. U. S., IV., pi. LXXVIIL, fig. 12, and copied 
in L. and Frw. Shells N. A., L, p. 216, fig. 370 (not fig. 371, which is 
referred by Fischer and Crosse to O. melanochilug, Val.). The 
jaw has 7 — 1 — ^ separate pieces. The lingual membrane has 
12S — 1 — 126 teeth. The teeth are of same type as in 0. undatus^ 
but the cutting edge of the centrnis aud first laterals is shorter 
than the base of attachment. 1 1 is, perhaps, a variety of undalus. 

Oenui FDKCTm, Mom. 

But one species of this genus has been described, P. pygm«tim, 
Dr., hitherto known in America as Helix minutisiiima, Lea. A 




full account of its liistory with all published information relating 
to it has been given by Mr. Bland and myself in Ann. of Lye. Nat. 
Hist, of N, Y., X., 30e. The jaw is low, wide, slightly arcuate, 
with blunt, squarelytrnncated 
P'K- 89- ends ; it is composed of six- 

teen separate pieces, each 
higher than wide, with slightly 
overlappiug edges ; these 
pieces do not run obliquely 
towards the middle of the jaw, 
there is, therefore, no appearance of an upper median triangular 
piece as in Orlhalicus and Liguus. 

The lingual membrane is long and narrow. There are 54 rows 
of 13 — 1 — 13 teeth each. The centrals have a base of attachment 
much longer than wide, expanded 
Fi.!;. 70. below and squarely truncated, very 

much narrowed above, reflected. 
The reflection is very small and has, 
according to Morse, one single cusp, 
but Schacko (Malak. Blatt. 1872, 
178) describes the reflection in some 
European specimens as tricuspid. 
Laterals of same form as centrals, 
but with wider base of attachment tu the first ones and bicuspid ; 
outer laterals much narrower. There arc no distinct marginals. 
All the teeth are decidedly separated. 

I liave not examined the jaw or lingual membrane of this spe- 
cies, but am entirely dependent on Morse for the descriptions and 
figures of the American form given above. While treating of the 
identity of the American and EuroiHian forms in the paper refer- 
red to above, we have pointed out the ditferences in the jaw and 
membrane of the two forms, which, however, do not appear to be 
of specific value. 







F. f 'l/i/nul 



d. Jaw in a single piece, with au accessory, quadrate plate above. Mar- 
l^aal leeth quadrate. SucciMK^i. 

Qenas BTICCIFEA, Drsp. 

Jaw with an upper, qu.%drangular, accessory plate. The jaw is 

strongly arched, the ends acuminated in S. avara (fig. 71), blunt 




are better seen in pi. XV., fig. 3. The pennliar character of tho 
tIcntitioD is the cutting away or thinning of the middle portion of 
the lower edge of the base of attachtneiit in the centritl teeth, 
and the inner toner lateral angle of the base of attachment in the 
laterals and still more in the marginals. The margin.il tcclh are 
also often peculiar in the denticulation of their reflected cusps. 
They have usually two small outer side cusps, the inner the smaller, 
«ach bearing cutting points proi>ortioned to their size. The reflec- 
Xion of the teeth is also small in proportion to the base of attach- 
»nent. In other respects the dentition of the genus is very much 
,3 ike that of the Helicinee. 

Succimsa SiUimani (pi. XVII,, fig. 12) has 24—1—24 teeth. 
Succinea ooalis haa not been examined by me. Morse gives 
rows of 40— 1— iO teeth. 
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Sucrinpa Hneala (pi. XT., fig. 11) has 2fi_l_2fi teeth, with 4 
perfect laterals, but the transition to marginals is very gradual. 
The teeth have a very broad base of attachment, and very slender, 
sharp cutting points. 

Succinea auara (pi. XV., flg. 3) has 21—1—21 teeth, with about 
8 perfect laterals. Morse counted 19 — 1 — 19 teeth. 

Succinea oblii/ua (pi. XV., fig. 4) has 43—1—43 teeth, with 10 
perfect laterals. 

Succinea TulCeniana is said by Morse, whose figure is given in 
L.andFrw. Sheila, I., p. 267, to have 100 rows of 33— 1—33 teeth. 
The bases of attaelinient are very narrow, 

Sucoinea cnmpeafrts (pi. XV., fig. 10) has 18—1—18 teeth, 
with about 10 perfect laterals. Morse gives 50 rows of 30 — 1 — 30. 
The central toolli has a peculiarly narrow base of attachment, 
and a very greatly developed median cusp, the aide cusps being 
Bubobsolete. 

Succinea NuHaUmna (fig. 74). Teeth 19-1—19. 




Succinea effum (pi. XV., Bg. 6) hns 15—1—15 teeth, with 10 
perfect laterals. 

SdCMWeo Slrelchiana (pi. XX., fig. 7). 16—1—16. 8 laterals. 

I have had no opportunity of examining the other species of 
Succinea found within our limits. 

Family VERONICELLID.E. 

Genus TESOKICELLA Blaln*. 

Jirw (fig. 75) low, wide, thick, slightly arcuale; ends but little 

attenuated, blunt; cutting margin without median 
Fi?. '^. projection; anterior surface with numerous, stoutt 

cinwded ribs, denticulating either margin, 34 in V. 

Ftoridana. 
Lingual membrane, as seen in fig. 76, is arranged 

as usual in the Helicinte, the transverse rows being 
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ftlmost horizontal. By Dg. 11 of pi. XYII., repi-esenting Y. Flori- 
ilana, it will be seen that the teeth are of a very peculiai- type. 

The lingual membrane is long and very broa<], comprisiog (in 
the Florida species) ahont CO— 1—60 teeth. The centrals have 
their base of attachment quite small, long an<1 narrow, attenuated 
to a point above, gradually enlaiging toward the base, above which 
are lateral, bluntly pointed, wing-like cxpunuions ; the lower mar- 
gin is broad, and bas a deep, rounded excavation ; in some cases 
the lateral expansions arc oo produced as to give an almost cruci- 
form appearance to the base of attachment; below the centre of 
the base of attachment, on its anterior surface, is a stout, blunt, 
short, simple cusp, ending in a short, stout cutting point. 



The lateral teeth are very irregular in shape, but retain the bi- 
cuspid character jjeculiar to the Oeopkila ; they are longer and 
much wider than the centrals ; the bases of attachment are 
very irregular in shape, very unsymmetrical, subquadrate or ir- 
regularly excavated above, thence curve outwards and downwards, 
until at their lower extremity they exhibit the lateral expansions 
and basal excavation of the central tooth, but both these charac- 
ters are much more developed than in the centrals, and from the 
want of symmetry in the teeth, are found only on the outer side 
of each tooth ; the upper edge is squarely reflected, the rcBection 
is very large, extends half way to the lower edge of the base of 
attachment, and is produced beyond that into a blunt, stoui cusp 
bearing a stout cutting point ; the side cusps are almost obsolete, 
tlie inner one is much larger than the outer one, neither with dis- 
tinct cutting point. The marginal teeth are a simple modiQcation- 
of the laterals, being reduced to a subquadrate shape, with the 
cutting point of the cusp much more produced. 

I give on pi. XVI., fig. 11, a group of centrals and laterals in a, 
a marginal in 6. 

I have not been able to esamine V. olioacen, the only other- 
6i>ecics found within oar limits. 
16 
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The species of the genus foreign to the United States hitherto 
examined agree in their jaw and lingual dentition with V. 
Floridana. 

EXPLANATION OF THE PLATES. 

Plate L 

Fig. 1. Glandina truncata, Say. 

a. Central and adjacent marginals. 

b. The twentieth tooth. 

c. The last tooth. 

Fig. 2. Macrocyclis Duranti, Newc. 

a. Central and adjacent teeth. 

b. The last two teeth. 
Fig. 3. M. concava, Say. 

a. Central and adjacent teeth. 

b. The last ten teeth. 

c. The last tooth from another part of the membrane. 
Fig. 4. M. Yancouverensis, Lea. 

a. Central and adjacent teeth. 

b. The last five teeth. 

c. The first lateral seen from above on a different scale 

of enlargement. 
Fig. 6. M. Yoyana, Newc. 

a. Central and adjacent teeth. 

{), Extreme marginals. ^ 

Note. — This plate must be studied in connection with the descriptions 
in the text. It will there be seen that Fig. 2a and Fig. 4a are taken from 
below, to better show the base of attachment. Figs. 3a, 5a, and Ae are 
taken from above, and more correctly show the form of the cusp. 

Plate II. 

Fig. I. Zonites Isevigatus, Pfr. The central tooth with all the 

teeth to the right of it. 
Fig. 2. The same, more highly enlarged, to the fifth tooth. 
Fig. 3. Zonites cellarius, Miill. Same reference as in fig. 1. 
Fig. 4. Zonites friabilis, W. G. B. 

a. Central and ac^acent lateral. 

b. Extreme marginals from two adjacent rows. 
Fig. 5. Zonites inomatus, Say. 

a. Central and first three laterals. 

6. Marginal tooth fourth from the end. 
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Fig. 6. Zonites capnodes, W. G. B. 

a. Central and first lateral. 

b. Marginal teeth. 
Fig. 7. Zonites fuliginosus, Griff. 

a. Central and first lateral. 

b. Third marginal from edge of lingual membrane. 

Plate III. 

Fig. 1. Zonites gularis, Say. 

a. Central and first lateral tooth. 

b. Marginal tooth. 
Fig. 2. Zonites sculptilis, Bland. 

b. Extreme marginals. 
Fig. 3. Zonites liraatulus, Ward. 
Fig. 4. Zonites capsella, Gould. 
Fig. 5. Zonites Elliotti, Redf. 

&. An extreme marginal. 
Fig. 6. Zonites demissus, Binn. 
Fig. 7. Zonites lasmodon, Phillips. 

c. Last marginal but three. 
Fig. 8. Zonites interteztus, Binn. 
Fig. 9. Zonites internus, Say. 

b. The 16th and 17th tooth. 

c. The 25th tooth. 
Fig. 10. Zonites Gundlachi, Pfr. 

b. A group of marginals. 
Fig. 11. Zonites ligerus, Say. 
Fig. 12. Zonites capnodes, W. G. B. 
a, 6, e, d. The base of attachment. 
€. The reflection. 
/,/. The obsolete side cusps. 
Qy g. The side cutting points. 
h. The central cusp. 
i. Central cutting point. 

Plate IV. 

Fig. 1. Limaz flavus, Lin. 

a. Central and first lateral teeth. 

b. Marginal tooth before the bifurcation commences. 

0. An extreme marginal, to show the bifurcation of the 
marginals. 
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Fig. 2. Limax Hewstoni, J. G. Coop. 

a. Central and first lateral teeth. 

b. Extreme marginals. 
Fig. 3. Limax agrestis, Lin. 

a. Central and first lateral teeth. 

b. First marginal teeth. 

c. Last three marginals. 
Fig. 4. Limax maximus, Lin. 

a. A group of central and adjacent laterals. 

b. A marginal tooth before the commencement of the 

bifurcation. 

c. An extreme marginal, showing the bifurcation. 
Fig. 5. Limax campestris, Binney. Same references as in fig. L 
Fig. 6. Vitrina Pfeifferi, Newc. 

a. Central and lateral teeth. 

6. Extreme marginal. 
Fig. T. Vitrina exilis, Mor. 

a. Central and lateral teeth. 

6. First marginals. 

c. Last marginals. 
Fig. 8. Vitrina limpida, Gould. Same references as in fig. 6. 

Plate V. 

Fig. 1. Ariolimax Californicus, J. G. Cooper. 

a. Central and first lateral teeth. 

b. Marginal teeth. 

Fig. 2. Ariolimax niger, J. G. Cooper. Extreme marginal teeth 

of an exceptional form. 
Fig. 3. Ariolimax niger, J. G. Cooper. Same references as in 

fig. L 
Fig. 4. Prophysaon Hemphilli, Bl. and Binn. Same references 

as in fig. 1. 
Fig. 5. Arion hortensis, F^r. Same references as in fig. 1. 

c. Extreme marginal. 

Fig. 6. Ariolimax Columbianus, Gld. 

a. Central and first lateral teeth. 

b. c. Transition teeth from laterals to marginals. 

d. Marginal tooth. 

e. Extreme marginal tooth. 
/. Marginal tooth in profile. 
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Fig. T. Hemphillia glandulosa, Bl. and Binn. 
a. Central and first lateral teeth. 
6. Transition from lateral to marginal teeth. 

c. Marginal teeth near the edge of the membrane. 

d. Extreme marginal tooth. 

Plate VI. 

Fig. A. Tebennophorus Caroliniensis, Bosc. 

a. The central tooth. 

b. The first lateral. 

c. The last laterals. 

d. Marginal teeth. 

e. Extreme marginals. 
Fig. B. Pallifera Wetherbyi. 

a. Central and lateral tooth. 
6. Extreme marginals. 
Fig. C. Pallifera dorsalis, Binn. 

a. Central and two lateral teeth. 

b. Marginal tooth. 

c. Extreme marginal. 

Fig. D. Orthalicus undatus, Brug. The central and first, second, 

fifteenth, forty-eighth, and fiftieth marginals. 
Fig. E. Liguus fasciatus, Miill. 

a. A group of central and marginal teeth. 

b. Marginal far removed. 

c. An extreme marginal. 

d. A marginal in profile. 

Plate VII. 

Fig. 1. Patula strigosa, Gld. 

a. Central and lateral teeth. 

b. Marginal teeth. 

c. Outer marginal tooth. 

d. An outer lateral on a different scale of enlargement. 

e. A central tooth from an embryonic specimen. 
Fig. 2. Patula Cooperi, W. G. B. 

a. Central and lateral. 

6. Outer marginals. 
Fig. 3. Patula perspectiva. Say. 
Fig. 4. Patula Idahoensis, Newc. 
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Fig. 5. Patala alternata, Say. 

Fig. 6. Patala Hemphilli, Newc. 

Fig. 7. Patala alternata, Say. Yar. mordax, Shatt). 

Fig. 8. Patula Cumberlandiana, Lea. 

Fig. 9. Patula solitaria, Say. 

Fig. 10. Patala striatella, Anthony. 

Plate YIII. 

a. Central and lateral teeth. 
h. The last lateral tooth. 

c. Inner marginal teeth. 

d. Outer marginal teeth. 
Fig. 1. Helix Tezasiana, Mor. 
Fig. 2. Helix Troostiana, Lea. 
Fig. 3. Helix uvulifera, Sbattl. 
Fig. 4. Helix espiloca, Rav. 
Fig. 5. Helix Hazardi, 61. 

Fig. 6. Helix septemvolva, Say. 
Fig. T. Helix Febigeri, Bl. 
Fig. 8. Helix pustula, F^r. 
Fig. 9. Helix auriformia, Bl. 
Fig. 10. Helix Mooreana, W. G. B. 
Fig. 11. Helix fastigans, L. W. Say. 
Fig. 12. Helix auriculata^ Say. 

Plate IX. 

Fig. 1. Helix Edvardsi, Bland. 

a. Central and first lateral. 

b. Marginal. 

c. Extreme marginal. 

Fig. 2. Helix polygyrella, Bland. Same references. 
Fig. 3. Helix Yatesi, J. G. Coop. Same references. 
Fig. 4. Helix monodon, Rack. Same references. 
Fig. 5. Helix germana, Gld. Same references. 
Fig. 6. Helix hirsuta, Say. 

b. Transition from laterals to marginals. 
Fig. 7. Helix stenotrema, F^r. 

a. Central and lateral teeth. 

b. Extreme marginals. 
Fig. 8. Helix spinosa, Lea. 

Fig. 9. Helix barbigera, Redf. References as in fig. 6. 



^■^M|V*HiWi*aaBMIhW«fWiF^MMHMi 



NATURAL 80IEN0ES OF PHILADELPHIA. 239 

Plate X. 

Fig. 1. Helix tridentata, Say. 
Fig. 2. Helix palliata, Say. 

a. Central and first lateral. 

b. An outer lateral. 

e. A transition tooth between laterals and marginals. 

d. A marginal tooth. 
Fig. 3. Helix Rugeli, Shuttl. 
Fig. 4. Helix inflecta, Say. 
Fig. 5. Helix fallax, Say. 
Fig. 6. Helix Hopetonensis, Shuttl. 

b. Marginal teeth. 
Fig. 7. Helix appressa, Say. 

Plate XI. 

a. Central and lateral. 
6. Inner marginal. 

c. Outer marginal. 

d. Transition from lateral to marginal. 
Fig. 1. Helix albolabris, Say. 

Fig. 2. Helix Wetherbyi, Bl. 

Fig. 3. Helix Roemeri, Pfr. 

Fig. 4. Helix Downieana, BL 

Fig. 5. Helix Sayii, Binn. 

Fig. 6. Helix Clarki, Lea. 

Fig. 7. Helix exoleta, Binn. 

Plate XII. 

Fig. 1. Helix elevata, Say. 
Fig. 2. Helix Columbiana, Lea. 
Fig. 3. Helix Mobiliana, Lea. 

b. Extreme marginals. 
Fig. 4. HeUx devia, Gld. 

a. Central and lateral tooth. 

b. An extreme lateral. 

c. Marginal teeth. 

d. The last marginal. 
Fig. 5. Helix profunda, Say. 
Fig. 6. Helix multilineata, Say. 
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Fig. 7. Helix clausa, Say. 

b. Marginal teeth. 

c. Extreme marginals. 
Fig. 8. Helix dentifera, Binney. 

6. Marginal tooth. 

Plate XIII. 
Fig. 1. Hemitrochus varians, Mke. 

a. Central and first lateral teeth. 

6, c. Marginal teeth. 
Fig. 2. Helix griseola, Pfr. Same references. 
Fig. 3. Helix Stearnsiana, Gabb. 

a. Group of central and lateral teeth. 

6. Group of teeth showing transition from laterals to 
marginals. 

c. A group of extreme marginal teeth. 
Fig. 4. Helix Kelletti, Forbes. 

a. Central and first lateral tooth. 

6. Transition from laterals to marginals. 

c. Extreme marginal tooth. 

Fig. 5. Helix lineata, Say. Same references as in fig. 1. 

b. Marginal tooth. 

Fig. 6. Helix Newberry ana, W. G. B. Same references as in fig. 4. 
Fig. 7. Helix aspersa, Miill. Same references as in fig. 4. 
Fig. 8. Helix fidelis, Gray. Same references as fig. 4. 
Fig. 9. Helix infumata, Gld. 

a. Central and first lateral tooth. 
6, c. Transition teeth from ditferent parts of the membrane. 

d. Extreme marginal teeth. 

Plate XIV. 

a. Central and lateral teeth. 

b. Transition from laterals to marginals. 

c. Inner marginal teeth. 

d. Outer marginal teeth. 
Fig. 1. Helix tudiculata, Binn. 
Fig. 2. Helix arrosa, Gld. 

Fig. 3. Helix ruficincta, Newc. 

Fig. 4. Helix Traski, Newc. 

Fig. 5. Helix sequoicola, J. G. Coop. 
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Fig. 6. Helix Ayresiana, Newc. 
Pig. 7. Helix redimita, W. G. B. 
Fig. 8. Helix Nickliniana, Lea. 
Fig. 9. Helix ramentosa, Gld. 

8. The eighth tooth — an outer lateral. 
Fig. 10. Helix exarata, Pfr. 

Plate XV. 

a. Central and lateral teeth. 

b. Inner marginal tooth. 

c. Outer marginal tooth. 
Fig. 1. Maeroceramus Gossei, Pfr. 
Fig. 2. Pupa rupicola, Say. 

Fig. 3. Succinea avara, Say. 

Fig. 4. Succinea obliqua, Say. 

Fig. 5. Stenogyra decoUata, Lin. 

Fig. 6. Succinea effusa, Shuttl. 

Fig. T* Bulimulus dealbatus, Say. 

Fig. 8. Stenogyra subula, Pfr. 

Fig. 9. Coecilianella subcylindrica, Lin. 

Fig. 10. Succinea campestris, Say. 

Fig. 11. Succinea lineata, W. G. B. 

Fig. 12. Pupa fallax, Say. 

Plate XYI. 

Jaw of: — 
Fig. 1. Stenogyra subula, Pfr. 
Fig. 2. Arion hortensis, F^r. 
Fig. 3. A2:itrina lirapida, Gld. 
Fig. 4. Helix Newberryana, W. G. B. 
Fig. 5. Ferussacia subcylindrica, L. 
Fig. 6. Hemphillia glandulosa, Bl. and Binn. 
Fig. T. Pupa rupicola, Say. 
Fig. 8. Helix aspersa, Miill. 
Fig. 9. Prophysaon Hemphilli, Bl. and Binn. 
Fig. 10. Helix Yatesi, J. G. Cooper. 
Fig. 11. Helix polygyrella, Bl. and J. G. Coop. 
Fig. 12. Bulimulus sufflatus, Gld. 
Fig. 13. Orthalicus undatus, Brug. 
Fig. 14. Helix griseola, Pfr. 
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Plate XVIL 

'*•» Central, lateral, and outer marginal teeth of: — 
^•.'%.Flg. 1. Zonites multidentatus, Binn. 
*Fig. 2. Zonites suppressus, Say. 
Fig. 3. Zonites indentatus, Say. 
Fig. 4. Zonites arboreus, Say. 
Fig. 5. Zonites fulvus, Drap. 
Fig. 6. Zonites viridulus, Mke. 
Fig. t. Zonites nitidus, Miill. 
Fig. 8. Zonites milium, Morse. 
Fig. 9. Zonites ferreus, Morse. 
Fig. 10. Yeronicella Floridana, Binn. 
Fig. 11. Suecinea Sillimani, Bland. 

Plate XVIII. 

a. Central and lateral teeth. 

b. Transition from laterals to marginals, 
e. Inner marginal teeth. 
d. Outer marginal teeth. 

Fig. 1. Helix Wheatleyi, Bland. 

Fig. 2. Helix thyroides, Say. 

Fig. 3. Helix Pennsylvanica, Green. 

Fig. 4. Helix loricata. Old. 

Fig. 5. Helix Mitchelliana, Lea. 

Fig. 6. Helix pulchella, Miill. 

Fig. 7. Helix labyrinthica, Say. 

Fig. 8. Helix Townseudiana, Lea. 

Fig. 9. Helix asteriscus, Morse. 

Fig. 10. Helix obstricta, Say. 



Note. — The following typographical errors in the earlier pages of this 
paper shoald be carefully corrected : — 

p. 141, third line from bottom, for Paluta read Patula. 

p. 146, line 11, for former read latter. 

p. 147, line 20, for Anaderus read Aftademts, 

p. 148, line 12, for Simpulopsus read Simpulopsii. 

p. 153, line 17 from bottom of right hand column, for TeruBsacia read Fercusacia. 

line 16, for G»oilianella read Coeoilianella ,* also on p. 186. 
p. 154, line 11 of left hand colnmn, for Golambianauf read Columbianiu. 
p. 155, note, for ptyehoptora t%9A ptyeopltora . 
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p. 180, line 13, for 5 read 8. 

p. 191, line 5 from bottom, for Colkett read Calkins. 

p. 165, line 19, Z. ctrinoideut. Jaw aa nsnal. Teeth 34 — 1 — 34, with 9 perfect 
laterals. Charleston, 8. C. (W. G. Masyck.) 

p. 171. Note. Z. eerinoideus also has these charaoteristios of Zonita. 

p. 176, line 15, add : excepting in the absence of the peculiar inner side catting 
point of that species. 

p. 186. Coeoilianella. Since the above was printed, I have had an opportunity, 
thanks to Mr. Bland, of examining the jaw and lingual membrane of C. Gundlaehi 
of St. Martin. The jaw has decided, numerous, broad, flat, slightly separated ribs, 
denticulating either margin. 

In the plates the inner cutting point should have been bifid in pi. X. fig. 1, 16th 
tooth. (The fourth figure from the right is the 10th tooth.) Fig. 3, d, PI. XI. fig. 
1, b. PI. XII. fig. 1, 3l8t tooth. 

Helix rujieineta, pi. XIY. fig. 3. Another membrane has cutting points on all the 
laterals. 

Hdix exoUta, Two of four membranes recently examined have side cutting points 
to outer laterals ; the inner cutting point of marginals are also bifid. 
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OH THE IHrOTTAL DSNTITIOH AHD OEHITALIA OF PABTVLA AHD 

OTHEB PinJIOHATA. 

BT W. G. BINNET. 

I owe to the kindness of Dr. W. D. Hartman, of West Chester, 
Pennsylvania, the opportunity of examining namerous species of 
Partula. The specimens were received by him directly from Mr, 
Garrett. Their identification is that of the latter, and may be 
relied upon on account of his relations with Mr. Pease. Of their 
value as distinct species, however, I have nothing to say. So 
labelled were Partula fusca^ Pease ; P. citrina^ Pease ; P. plani- 
labrum^ Pease; P. abbreviata^ Pease; P. umbilicata^ Pease; 
P. bilineata^ Pease ; P. amanda ; P. virginea^ Pease ; P. gracilis. 
Each of these were represented by several specimens still 
remaining in their shells. Each species was in a separate bottle, 
great care being taken to preserve their identity and pevent inter- 
mingling of species. 

In addition to the above nine so-called species, there was one 
large bottle containing many specimens of the following : Partula 
rosea^ Brod. ; P. formosa^ Pease ; P. ? lugubris ; P. varia^ Brod. ; 
P. compacta^ Pease ; P. Garrettij Pease ; P. f dentifera^ Pease ; 
P. crassilabris^ Pease; P. Hebe^ Pfr. ; P. protea^ Pease; P. 
globosa^ Pease; P. approximata^ Pease; P. turgida^ Pease; P. 
fabaj Martyn. As the species of the above lot were not separately 
indicated, the specimens are of value only as throwing light upon 
the generic characters of Partula. Especially as proving the con- 
stancy of the peculiar dentition of the lingual membrane, they 
serve an excellent purpose. To this end I have examined the 
membrane of all of the specimens in the bottle. The result of the 
examination will be given below. 

The external characters of all the species agree. The animal 
is blunt before. The tail is long and gradually acuminated. 
There is no caudal mucus pore, no parallel furrows along the 
side of the foot, no distinct locomotive disk. The labial processes 
and the collar seem unusually developed. The anal and respira- 
tory orifices are situated as usual in the shell-bearing Qeophila. 
The genital orifice is close behind and below the right eyepedun- 
clc. The tentacles are present in all the species, protruding in 
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many specimens as fully as ibe eyei>ed uncles, in others inverted, 
but plainly visible on opening the bead, and tLcir position indi- 
cated exteriorly by a depression on the surface so plainly tliat I 
wonder at their baving been overlooked by F^russac. 

I have observtid nothing remarkable in the nervous, respiratory, 
or alimentary systems. 

The jaw, as already stated by me (Ann. Lye. of Nat. Hist, of N.Y., 
XI. 45), is very thin, transparent, light horn-colored; slightly 
arcuate, its ends often gradually attenuated ; in some specimens is 
a transverse, arched line of reen forcemeat above, but not parallel 
to, the cutting margin; there is no appearance of a median pro- 
jection to the cutting margin; the whole anterior surface, even 
to the ends, is furnished with delicate, narrow, separated ribs, of 
the type well known in Cytindretla, Macroceramng, Pineria, 
Oieolis, Amphibulima, and many species of Biilimulus, their ends 
decidedly breaking the continuity of either margin: these ribe 
run obliijucly to the median line of the jaw, so that at the ccutre 
they form a triangular apace over which are (iu one specimen of 
P. gracilis, some ten) ribs of unequal length, which do not reach 
the lower margin ; there is, however, no distinct triangular com- 
partment or separate piece, as in Liguus and Orlhalicus. I have 
found this form of jaw in P. /«sca, eilrina, planilabrum, abbrBvi- 
aia, umbilicata, amanda, virginea, bilineata, and gracilis. I have 
not observed the jaw in all of the specimens of the species 
enumerated ou p. 244, but in many of them which I have examined 
it proved the same as described above. The jaw differs in the 
various species in the more or less atteuuatiou towards the ends, 
and also in the number of the ribs, thus in virginea aud gracilis 
there are over 60, in Hlineala I found but 50, while in one of the 
unnamed individuals I found only about 36. This last 1 have 
figured (pi. XIX., fig. 5) to show the general form of the jaw. 
The character of the ribs is better shown in the more enlarged 
view of the end of the jaw of P. virginea (fig. 11), while the dis- 
position of the ribs at the centre of the jaw is shown in fig. 6 of 
P. gracilis. 

The lingual membrane is broad. The central teeth (pi. XIX., 
fig. 4, of that of P. amanda) have a base of attachment losg and 
narrow, aquarely reflected above, the lower edge incurved, with 
slightly produced lateral expansions; the refiection is large and 
stout, with obsolete aide cusps bearing decided, triangular cutting 
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points, and a stout middle cusp bearing a stout cutting point which 
reaches to the lower edge of the base of attachment. The lateral 
teeth are longer and broader than the central tooth ; they are un- 
symmetrical by the suppression of the inner cusp and cutting point, 
and the lower half of the base of attachment being thrown off 
towards the outer edge of the membrane, though its inner lower 
lateral expansion is not suppressed ; the outer side cusp is well 
developed and bears a short distinct cutting point; the inner 
cusp is very stout and bears a very stout cutting point extending 
slightly beyond the lower edge of the base of attachment. The 
change from the lateral to the marginal teeth is formed by the 
lesser size of the reflected portion and the greater development of 
the inner cutting point, as well as by the blunt bifurcation of the 
outer cutting point. The marginal teeth have their base of attach, 
ment long and narrow, quadrangular, curving outward, prolonged 
above the reflection, which is small, but bears a highly developed 
cutting point obliquely and bluntly bicuspid on its outer edge, 
the inner division much the larger. The number of perfect 
laterals varies somewhat. I counted seven in citrina^ eleven in 
planilabrunij ten in abbreviata and amandaj eight in umbilicata, 
vtrginea^ and bilineata^ five only in gracilis. The number of 
marginal teeth also varies, but they are numerous in all the species ; 
in virginea I counted over one hundred and twenty. Excepting 
that some of the membranes had narrower teeth than others, I 
found no difference in them. They all agree (including those of 
the species named on p. 244) with the figure given by Heynemann 
(Mai, Blatt. 186t, t.i. fig. 1-la.) of the dentition of P. lirata. 

The genital system of one of the undetermined specimens is 
given bn pi. XIX., fig. 1. The ovary (ov.) is small and stout ; the 
epididymis (ep.) is short and greatly convoluted at the end nearer 
the oviduct ; the testicle (^), composed of short coeca, is small 
and embedded in the upper lobe of the liver in the very apex of 
the shell ; the oviduct (ovid,) is long, convoluted ; the vas deferens 
(v, d,) enters the prostate high up on the oviduct, not at its lower 
end, as usual ; it runs down to the external orifice, then up to near 
the end of the penis sac, where it enters ; the vagina (v.) is long, 
greatly swollen at the entrance of the duct of the genital bladder ; 
the last mentioned organ (g. b.) is small, with a short duct which 
enlarges greatly before entering the vagina ; the penis sac (p. 8.) 
is large, long, bluntly terminating, with a decided constriction 
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about its centre. In the other species examined, the retractor 
muscle is inserted at the end of the penis sac. The same general 
arrangement is found in the other species examined, bilineata (fig. 
10) J fusca (fig. 9), virginea (fig. 8), umbilicata (fig. t), and in ah- 
hreviata^ cUHna^ planilahrum^ amanda. In P. virginea the con- 
striction of the penis sac is much narrower and longer ; the upper 
portion might be considered rather as a swelling of the vas 
deferens. In most of the specimens examined there were well 
formed shells of too full whorls in the oviduct, leading me to 
believe the genus viviparous. Thus I found embryonic young 
(usually only two) in planilabrum^ ahbremata^ umbiliccUa^ bilineata^ 
amandaj and virginea. Those less grown were enveloped in a 
sack. In gracilis^ however, I found five white, calcareous eggs. 
They contained, however, shells of two whorls, so that even if this 
species actually lays the egg, it can only be at the moment the 
young animal is ready to break it. In many of the undetermined 
species, also, I found well formed eggs, and in some of them there 
were these eggs, and also embryonic young not protected by eggs. 
I suspect, therefore, that the young is actually brought forth living 
in all cases. 

This closes my account of Partula. I add descriptions of 
several species of Pulmonata, whose dentition has not yet been 
published. As each lingual membrane is illustrated by a figure, I 
have not considered it necessary to give a detailed description. 

Xaorooyolii enipira, Pfr. {Hyalina of von MarUns, p 72.) 

Extracted from a dry specimen in the cabinet of Mr. Swift by 
Mr. Thomas Bland. Ann. L. N. H. N. Y., XI. t3. 

Jaw low,crescentic,ends pointed; cutting margin with a decided, 
sharp median projection. 

Lingual membrane long and narrow. Teeth arranged as in 
Macrocyclis (see ante, p. 158). There are, however, no transition 
teeth as in the American species, all the side teeth being true 
marginals of the aculeate type. Teeth 30 — 1 — 30 (pi. XXI., fig. 3). 
The centrals are deeply emarginate at the upper edge of their 
base of attachment, and have expanded lower lateral angles ; they 
have also a well-marked simple median cusp with a decided cutting 
point. 

The species is placed by Yon Martens in Ammonoceras^ a sub- 
genus of Hyalina, 
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Ha&ina ittMreiila» Moasion. 

Raiatea, Society Islands, Mn Oarrett to Dr. W. D. Hartman. 

Jaw not observed. 

Teeth (pi. XX., fig. 1) with obsolete side cusps, but distinct 
cutting points on the centrals. Laterals unsymmetrical as usual 
by the suppression of the inner cutting point, and inner lower 
lateral expansions to the base of attachment. Marginals aculeate, 
bifid. 

The species is viviparous. 

Endodonta tumuloidei, Oarrett. 

Raratonga I., Cook's Isle. Received from Dr. W. D. Hartman, 
who received it from Mr. Garrett. 

Teeth It— 1—1 1, with about 7 perfect laterals (pi. XXL, fig. 6). 
The base of attachment of the centrals is subequilateral. There 
are distinct side cutting points and cusps. The median cusp is 
long. Laterals unsymmetrical as usual. Transition formed as 
usual. Marginals low, wide, with one long, large, bifid inner cut- 
ting point and one small side cutting point. 

Jaw not observed. 

Helix aitnr, Soar. 

New Caledonia, Mr. Thomas Bland. 

Jaw (pi. XX., fig. 11) low, wide, slightly arcuate ; ends scarcely 
attenuated, blunt ; anterior surface without ribs ; a wide, blunt, 
median projection to the cutting edge ; a line of re'enforcement 
running above, and parallel to, the cutting margin; a strong 
muscular attachment to the upper margin. 

Lingual membrane (pi. XX., fig. 12) with 30 — 1 — 30 teeth, with 
about 9 perfect laterals. Centrals (a) with square base of attach- 
ment, well-developed side cusps and cutting points ; laterals same 
as centralis, but unsymmetrical as usual ; transition to marginals 
formed as usual (b) ; marginals (c) low, wide, with one inner, long, 
broad, bifid cutting point, and one outer, small cutting point; 
those figured (c) are extremes. 

Helix {Thelidomus) anrieoma, F^r. 

Lomas de Camoa, Cuba. Mr. Arango to Mr. Bland. 

Jaw arched, with blunt, scarcely attenuated ends; 12 broad ribs 
distributed over the whole anterior surface and denticulating either 
margin ; no median projection to the cutting margin. 

Lingual membrane (pi. XXL, fig. 5), with 42 — 1 — 42 teeth, of 
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which about 25 may be called laterals, but the change to margi- 
nals is hardly marked, these last differing only in being smaller, 
in having a more square base of attachment, and in having more 
obtuse and more proportionally developed cutting points ; there 
is no splitting of the inner cutting point of the marginals. The 
centrals have subobsolete side cusps, but decided side cutting 
points ; the central cusp is short and stout, the base of attach- 
ment has greatly expanded lower lateral angles. Laterals like 
the centrals, but unsymmetrical as usual. 

The dentition of this species resembles that of provisoria and 
notabilis of the same subgenus. 

The genitalia are figured on pi. XIX., fig. 3. The penis sac 
(p. 8.) is stout, rounded, with long, pointed apex ; the vas deferens 
(u. d.) enters it below the apex ; the retractor muscle (r.) is in- 
serted in the vas deferens just before it enters the penis sac. 
The genital bladder {g,h.) is short, cylindrical, with blunt end; 
its duct is short and small. The penis sac enters the vagina 
opposite the entrance of the genital bladder. 

Helix {Carocoliis) tagemon, Beck. 

Cuba. Mr. Arango to Mr. T. Bland. 

Jaw high, arcuate, ends rapidly but slightly attenuated, blunt; 
cutting margin with broad, blunt, median projection; no anterior 
ribs. 

Lingual membrane (pi. XXL, fig. 4) very long and narrow, with 
36 — 1 — 36 teeth, the transverse rows of teeth being unusually ob- 
lique. The change from laterals to marginals is so gradual that it 
is difficult to sa}' how many of the former there are. Centrals with 
base of attachment long, constricted at the middle, expanded 
above and with greatly produced lower lateral expansions ; reflec- 
tion large, with obsolete side cusps and no side cutting points, and 
with a very broad, short median cusp, bearing a short, widely 
expanded, square cutting edge (as it cannot be called a point). 
Laterals like the centrals, but unsymmetrical as usual, and with 
an unsymmetrical cutting edge larger than in the central tooth. 
The cutting edge becomes more developed as the teeth pass off 
laterally, in proportion to the base of attachment and the cusp 
also. Thus the marginals become formed without any splitting 
of the inner cutting point, or any development of a side cusp and 
17 
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cutting point. This is better shown in the figures than can be 
expressed in words. 

The genitalia of this species is figured on pi. XIX., fig. 2. The 
testicle (t) is small and imbedded in the upper lobe of the liver ; 
the epididymis (ep,) is long and greatly convoluted near its 
junction with the oviduct; the accessor}^ gland (ace.) is composed 
of several tubular caeca of unequal length ; the ovary (oo.) is very 
large and sabre-shaped ; the oviduct (ovid.) is narrow, but slightly 
convoluted; the genital bladder (^. 6.) is large, globular, with a 
short, stout duct entering the vagina at about the middle of its 
length ; the penis sac (p. 8,) is large, with a central constriction, 
tapering towards the apex, where the vas deferens (u. d,) enters, 
and bearing the insertion of the retractor muscle (r.) below its 
a[)cx; it enters the cloaca close to the external orifice. 

Helix {Caraeohts) Arangiana, Poey. 

Cuba. Mr. Arango to Mr. Thomas Bland. 

Jaw (pi. XXI., fig. 2) greatly arched, ends blunt, scarcely acu- 
minated ; anterior surface without ribs ; cuttiug margin with a 
blunt median projection. 

Lingual membrane very long and narrow (pi. XXI., fig. 1), with 
33 — 1 — 33 teeth, of same type as in II, sagemon (see above). The 
lower edge of the base of attachment appears delicately fringed. 

Genitalia as in H. sagemon (see above). 

Helix {Pomatia) Sieboldtiana, Pfr. 

Japan. Received from Dr. W. D, Hartman. 

Jaw high, arched, ends but little attenuated, blunt; anterior 
surface with eight stout, separated ribs, denticulating either 
margin ; no median projection to the cutting margin. 

Lingual membrane long and narrow (pi. XXL, fig. 8) ; teeth 
39 — 1 — 39, with 21 perfect laterals; centrals with base of attach- 
ment long, narrow, the lower lateral angles somewhat expanded, 
but blunt ; median cusp long, stout, cutting point stout, blunt, 
not reaching the lower edge of the base of attachment ; side cusps 
obsolete ; no side cutting points. Laterals like the centrals, but 
longer and wider, and unsymmetrical as usual ; the fifteenth lateral 
has a side cutting point. The transition to marginals formed as 
usual by the greater proportional development and splitting of the 
cutting point. Marginals low, wide, with one broad, obliqae, 
bluutly bifid cutting point, and one short, side cutting point. 
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The species is placed by Von Martens in Acusta, a subgenus of 
Nanina, judging from shell alone. 

Helix oonvicta, Cox. 

Australia. Received from Dr. Cox by Dr. W. D. Hartman. 

Jaw high, arcuate, thick; ends but little attenuated, blunt; no 
median projection to cutting edge ; anterior surface with t sepa- 
rated, stout ribs. 

Lingual membrane (pi. XXI., fig. 1) with 30 — 1 — 30 teeth, with 
10 laterals. The centrals and inner laterals have no side cutting 
points. Transition to marginals as usual (see last species). Mar- 
ginals low, wide, with one short, broad, bifid inner cutting point, 
and one small, side cutting point. 

Helix ( Voretuia) pyroiona, Phil. 

" Outside the great wall of China." Lieut. Wild, U. S. N., to Dr. 
W. D. Hartman. 

Jaw as in Pomatia (see above, H, Sieboldiiana). Ribs few, stout. 

Lingual membrane (pi. XX., fig. 8), with 28 — 1 — 28 teeth, with 
10 perfect laterals. It is difidcult to distinguish any cutting points 
on the obsolete side cusps of centrals and inner laterals. The 
general characters of the teeth are as in H, Sieboldiiana (see above). 

Stenogyra hasta, Pfr. 

Cuba. Received from Mr. Bland. 

Jaw (pi. XX., fig. 2) low, arcuate, ends somewhat attenuated, 
blunt ; no median projection to cutting margin ; anterior surface 
with numerous delicate striae. 

Lingual membrane (pi. XX., fig. 3) as usual in the genus (see 
ante, p. 187). There are 18—1—18 teeth. 

The species was formerly described as a Balea, This exami- 
nation of the jaw and dentition shows its correct position to be 
in Stenogyra. 

Xaoroeeramns tnrrionla, Pfr. 

Lomas de Camoa, Cuba. Mr. Arango to Mr. Bland. 

Jaw as usual in the genus (sec ante, p. 223). Ribs 35. 

Lingual membrane (pi. XX., fig. 9) as in M. Oosseij Pfr. (see 
above), not as in Cylindrella, 

Cylindrella (Gongylottoma) elegans, Pfr. 

Habana, Cuba. Mr. Arango to Mr. Thomas Bland. 

Lingual membrane (pi. XX., fig. 6) with 12 — 1 — 12 teeth, ar- 
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ranged as usaal in the genus(see ante, p. 222). The base of attach- 
ment is shorter and stouter, the outer cusp of the laterals is larger 
and on a shorter and stouter pedicle than in Cylindrella scseva^ 
figured on page 222. There are no distinct marginals, the teeth 
slightly and gradually changing in size as they pass off laterally, 
until in the extremes the two cutting points become of almost 
equal size and the outer one ceases to be on a distinct pedicle ; 
the base of attachment also in the extremes is almost square. 

This membrane is of interest, being the first described of the 
section Oongylostoma^ whose dentition was unknown to Messrs. 
Crosse and Fischer. 

Cylindrella oyoloitoma, Pfr. 

« 

Mr. Arango to Mr. Bland. Lomas de Camoa, Cuba. 

Jaw as usual in the genus, with over 70 delicate ribs (see ante, 
p. 222). 

Lingual membrane long and narrow, as usual in the genus. 
Laterals 2, marginals about 8, these and centrals of same type as 
those figured by Messrs. Fischer and Crosse (Journal de Conchy- 
liologie, 2d s., X.), for the group Cylindrella^ s. s., as in Cylin- 
drella costata, pi. IV., fig. 2. 

The first marginal, however, surely is of same tj'pe as the late- 
rals, though much smaller and somewhat modified in form. It 
appears like a transition from the one to the other. 

Cylindrella {Thaumasia) Hnmboldtiana, Pfr. 

Cuba. Mr. Arango to Mr. Bland. 

Lingual membrane long and narrow, as usual in the genus. 
Teeth 8 — 1 — 8 of same type as figured by Messrs. Fischer and 
Crosse for C. rosea (Journ. de Conch., XYIJI, 1870, pi. IV. fig. 4). 

The species belongs, therefore, to their group Thaumasia. 

The jaw is as usual in the genus, with about 100 ribs. 



EXPLANATION OF THE PLATES. 

Plate XIX. 

t. Testicle. 

e. Epididymis. 
ac. Accessory gland of last. 
ov. Ovary. 
omd. Oviduct. 
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p. Prostate. 
V. d. Vas deferens. 
p. «. Penis sac. 

r. Retractor muscle of last. 
or. External orifice of genitalia. 
g, b. Genital bladder. 
V, Vagina. 
Fig. 1. Genitalia of Partula. 
Fig, 2. " H. Sagemon, Beck. 

Fig. 3. " H. auricoma, F^r. 

Fig. 4. Lingual dentition of Partula amanda, Pease. The last 

figure is the extreme marginal in profile. 
Fig. 5. Jaw of Partula. 
Fig. 6. " " Partula gracilis, Pease. 
Fig. t. Genitalia of Partula umbilicata, Pease. 
Fig. 8. " " P. virginea, Pease. 

Fitr. 9. " " P. fusca, Pease. 

Fig. 10. " " P. bilineata, Pease. 

Fig. 11. Jaw of P. virginea, Pease. 

Plate XX, 

Lingual dentition and jaw of: — 

Fig. 1. Nanina subcircula, Mousson. 

Fig. 2, 3. Stenogyra ha^ta, Pfr. 

Fig. 4. Helix vortex, Pfr. (See p. 180.) 

Fig. 6. Helix septemvolva, Say. (See p. 203.) 

Fig. -6. Cylindrella elegans, Pfr. 

Fig. t. Succinea Stretchiana, Bland. (See p. 332.) 

Fig. 8. Helix pyrozona, Phil. 

Fig. 9. Macroceramus turricula, Pfr. 

Fig. 10. Holospira Goldfussi, Pfr. (See p. 183.) 

14. The extreme figure is drawn from another portion of 
the membrane, where the cusps are more highly de- 
veloped. 

Fig. 11, 12. Helix astur, Souv. 

Plate XXL 

Jaw and lingnal dentition of: — 
Fig. 1, 2. Helix Arangiana, Poey. 
Fig. 3. Macrocyclis euspira, Pfr. 
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Fig. 4. Helix Sagemon, Beck. 

Fig. 5. Helix auricoma, F^r. 

Fig. 6. Endodonta tumuloides, Garrett. 

Fig. 7. Helix convicta, Cox. 

Fig. 8. Helix Sieboldtiana, Ffn 

Fig. 9. Zonites minusculus, Binney. (See p. 166.) 
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IV. — On the Oenitalia and LingtuU Dentition of PuimoncUa. 

By w. q. binney. 

With Plates I-YI. 
Bead May SStb, 1874. 

It will be noticed that in the following descriptions of the 
genital system, I have followed Dr. Leidy (Terr. Moll. U. 
S., I) in applying the terms ovary and oviduct. I am aware 
of other names being applied to the organs by other authors. 

I take this opportunity of strongly urging upon concholo- 
gists the study of the genital system as a most reliable spe- 
cific character, in the terrestrial Pulmonata. 

For the species extralimital to the. United States, I am 
indebted to my friend, Mr. Thomas Bland, as well as for their 
identification. The most interesting of them were collected 
by Prof. Orton, in his late journey in northern Peru. 

laimaz flavus, Linn. 
A few days since a colony of this species was discovered 
by a friend in the cellar of his house in Burlington, N. J. 
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The specimens agree perfectly witji.^bfe. {Ibscriptioii and 
ures in the "Terrestrial .^^liuMisVof-'lfae" United Stat 
The genital _^eteifi ia-^alsp '.tli^ same na figured by Leid 
the.aaipe woi^v*'^'"^ ^Y Moqirin-Tundon (Moll. Terr, et F 
dfe I^'iOlce) .' There cau be no doubt, therefore, of the i( 
tfty of the species. 

The figure of the deotition of this species given by m 
L. and F. W. Shells N. A., I, p. 63, f. 105, is drawu t 
some other species. 



The true L. flatui now examlaed by me has central teeth wUli Bub{ 
letc side cDsps, bcaiiag no cuttiog points, central cusp short, vrl 
short, bluQtl; pointed cutting paint. Laterals like the centrals, bui 
symnietrlcal. Mnrgiuals aculeate, the extreme ones biflircAted. 1 
Id the lingual examined over 00-1-60. 



The figure by Dr. Leidy published by Mr. Bland 
myself (AuD. Lye. Nat. Hist, of N. Y., IX, 285) the 
unsatisfuctory, was, no doubt, drawn from this species. 

The lingual membrane examined by nie agteeB with 
figures given by Heynemann* of the dentition of L, fia 



Iiimax ajprestlB, Linn. 
Specimens from Burlington, N. J., of this spocies, of 
doubted identity, agreeing externally and anatomically ■ 
the figures in the "Terrestrial Mollusks of the United Sta1 
furnished the Ungual membrane here described. 

Teeth 60-1-SO, nEth 14 perfect laterals. Centrals long, narrow, w 
middle long cusp, extending to the lower edge of base of attachment 
bearing o, long, acnte cntting point, extending far below the I 
edge; aide cusps subob.solete, but bearing wet I -developed, Irian 
catting points. Laterals like centrals, but unsymmetrlral by the cba 
form of the inner catling point. Marginal teeth aculeate, the eit 
ones do not appear to bo liifurcate. 

Jaw wide, low, alightiy arcuate, with broad median projection. 



•SeoUDi, BlnU, X. 
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I4maz Hewstoni, I. 6. Cooper. 
The specimens examined are from the state collection of 
California, presented by Dr. J. G. Cooper. 

These specimens are not in good condition for anatomical examination, 
but I am able to state that both testicle and ovary are large. The ovi- 
duct is long and greatly convoluted. The prostate is well developed. 
The vagina is very short, the very short duct of the genital bladder enters 
at about its middle. The last named organ is large, globular. The penis 
is small, short, cylindrical, expanded and bulbous at its apex, where the 
vas deferens enters. I could detect no accessory organs In the single 
specimen imperfectly examiged. 

The genitalia are somewhat of the same type as those of L. flavus (see 
Terr. Moll. U. S., I), Linn., but the dentition of the latter is quite dis- 
tinct (see above). There is a still stronger resemblance to the genitalia 
of Amalia gagates as figured by Semper (Phil. Archip., pi. xi, fig. 9), so 
far as the penis and genital bladder are concerned. 

The species certainly belongs to the section Amalia^ as 
understood by Semper (1. c. p. 84) and Heynemann (Mai. 
Blatt., X, 200) as shown by the dentition of the lingual 
membrane. I have already, in connection with Mr. Bland 
(Ann. N. Y. Lye. N. H., X, 349), described the dentition. 
It is necessary, however, to be more explicit in the descrip- 
tion, as several types are found in the genus Limax (in the 
broad sense usually adopted). 

Dr. Cooper's type now before me has the lingual membrane long and 
narrow. There are about 50-1-50 teeth. The centrals are tricuspid, the 
middle cusp is stout and reaches to the lower edge of the base of attach- 
ment, the side cusps are not well developed ; all three cusps bear a cutting 
point. The base of attachment is almost as broad as high. The lateral 
teeth, about 22 or 25 in number, are of the same type as the centrals, 
equally tricuspid, and so symmetrical as to be with great difficulty distin- 
guished fh>m the central tooth, excepting the outer ones, which lose the 
inner cusp. The marginal teeth are aculeate, not bifid, and are generaUy 
short and stout, but in some specimens are long and slender. 

So far as outward appearance goes, the species somewhat 
resembles Amalia marginata^ Drap., as figured by Lehmann 
(Lebenden Schnecken, etc., pi. v, fig. B). It is, however, 
by no means certain that it was introduced into San Fran- 
disco, as Mr. H. Hemphill has sent me specimens of an 
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Amalia from Los Angeles. His species had about 48 teeth 
in each row, 16 being laterals, the balance marginals, a dif- 
ference of arrangement which may fairly be considered to 
show a specific difference between his specimens and the San 
Francisco form, though his discovery leads us to consider 
Amalia as native to California. 

Limax mazimTis, Linn. 

I have also reexamined the lingual of this species from 
specimens collected in Newport, R^ I. (see my edition of 
Gould's Invertebrata of Mass., p. 407, fig. 669) and find it 
to agree with the descriptions and figures of Lehmann and 
Heynemann. I am preparing an exhaustive paper on the 
dentition of our land shells, in which more particular de- 
scriptions of the dentition of all our species will be given. 
I will here say, however, that in the specimen examined by- 
me the bifurcation of the marginals commences nearer the 
median line than is described by Heynemann. There are 
but twelve marginals without bifurcation in my specimen, 
that is, the bifurcation commences at about the thirtieth tooth 
from the central line. Heynemann gives the commencement 
of the bifurcation at the sixty-fifth tooth. There are 76-1-76 

teeth. 

Tiimax campestris, Binney. 

To complete the series of North American Limaces, I 
subjoin a summary of the characters of this species, the only 
one now known to be native to eastern North America. 
There are 36-1-36 teeth, 11 being perfect laterals, and 25 
being marginals. Of the latter about one-half are bifid. 
The centrals and laterals are of the same type as in Z. 
agrestis. 

Judging from dentition alone, L. maximus and flavus 
would be placed in Heynemannia, a subgenus of Limax; 
agrestis in s. g. Agriolimax; campestris in s. g. Malacoli- 
max; while Hewstoni would be in the genus Amalia, (See 
Heynemann, Nachr. Mai. Gesell., H, 163.) 
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Limax Weinlandiy HeyDemann (Mall. Blatt., X, 212) , I 
do not know. The figure given by Heyuemann (1. c. pi. ii, 
fig. 1) of its dentition does not agree with that of X. cam- 
pestris. 

Limax campestris difiTers widely in its genitalia from Limax 
agrestis^ as will be seen by Leidy's figures in Terr. Moll. U. 
S., I, pi. ii, figs. 6, 8. 

Zonites oapnodes/ W. G. Binney. 
Tennessee. 

Jaw as usual in the genus. 

Lingual membrane broad, with numerous rows of about 66-1-66 teeth. 
Centrals long, with a long, slender, median cusp, reaching the base of 
attachment and bearing a long, slender point projecting beyond it. Side 
cusps subobsolete, but represented by the cutting points, which are 
greatly developed, triangular, stretching beyond the sides of the base of 
attachment. Lateral teeth of same type as centrals, but bicuspid; there 
are about nine perfect laterals. Marginals aculeate, as usual in the 
genus. 

I haviB not been able to observe the complete genital sys- 
tem of the species. The penis has the same arrangement as 
in Z. l(Bvigattis. The external orifice is quite under the 
edge of the mantle. 

In the Land MoUusken of the "Archip. der Philippinen" 
(p. 78, pi. iii, fig. 27 ; pi. v, fig.. 21), Semper describes and 
figures the genital system, jaw and lingual dentitiouv which 
he refers to Z. lucubratusj Say. The specimen examined by 
him was from Tennessee. It is difiGicult to decide from what 
species Semper drew his description. It certainly was not 
the true lucubratusy which is a Mexican species. A com- 
parison of my descriptions and figures of IcBvigatus^ inor- 
natxJLSj fuliginosus and friabilis shows that neither of those 
species could have been before Semper. His description of 
the lingual membrane would better apply to capnodes, I 
have not been able to examine the whole of the genital 
system to see how nearly that also agrees with his figures. 

* Formerly erroneously spelt Eopnodes, 
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EonlteB friabUis, W. G. Bttmey. 
Mr. A. G. "Wetherby. 

Jaw AS nsnal Id Ihe geiins. 

Liugoal membrane Himllar to that above described of 
Teeth about S7-1-S7, with six perfect laterolii. 

The geuitol Sfatem Is flgared on pi. V, Dg. ii. Tbe ovaiy 
llght-browD, and bloat. The ovldact (S) Is abort. Th« v 
and narrow, with a yellow prepnce-Uke expansion at the en 
dnct at the genital bladder, which Is near the base. Tbe g( 
(9) Is large, ova!, on a dact of aboDi equal length and size i 
The penis sac (S) is long and slender, and peculiarly chan 
lateral bulbous eipanxlon near Its base, bearing the retracts 
Beyond tbls bulb the sac Is narrow, bnt gradually expands, a: 
end again very gradaally tapers towards the apex, where th( 
(7) enters. Its orlBce Is "Ide by side with that of the vagin 

I found no dart In the bulb-like orgao attached to the pel 
ably is a form of prostate. The external orifice is under thi 

Zonites inomatus, Say. 

Tbe genitalia (pi. V, Bg. i) have the same general arran 
Z.friabllit, herewith described. The ovary (11), however, 
more developed, being In this species the most consptcDou: 
system ; the epididymis (S) Is less convoluted, the oviduct 
the vagina shorter, the genital bladder (9) more clavate, ' 
duct (16), and there Is a small globular vaginal prostate (IS 

Zonitea BOUlptUis, Bland. 
Tennessee. Miss Annie i,. Law. 

Jaw 08 usual In tbe genus. 

Lingual membrane long and narrow. Teeth abont iO-l 
perfect laterals. Centrals tricuspid, laterals blcu.spld, the 
each being almost obsolete, but surmounted by a trlangula 
Marginals aculeate. The dentition Is of tbe same type as I 
see above. (PI. II, flg. IV.; Fig. b represents the two exti 
I«etb. 

Zomtas EUiotti, Rcdfleld. 

Hayeayille, N, C. Miss Annie E. Law. 

Lingual membrane as usual In the genus. It will be notl< 
arc not any woll developed side cusps to the centrals and la 
there are well developed cutting points. Teeth about S3- 
perf^ct laterals. 
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The character of the dentition, as well as the candal mnciis pore, proves 
the species to be a tme Zonites, and not a Macrocyclis, in which genus it 
is placed by Tryon, Am. ^oum. Conch., II, 246. 

The existence of the dart sac and dart has already been published. 

Zonites intemus. Say. 

An examination of the animal by Mr. Bland shows the existence of a 
dart. 

Helix rufo-apioata, Poey. (^Hemitrochus.)* 
Cuba. Mr. Arango. 

Jaw slightly arcuate, ends but little attenuated, blunt; anterior surfkce 
without ribs ; cutting edge with a broad, blunt, median projection. 

Lingual membrane (pi. V, fig. v) long and narrow. Centrals long and 
narrow with one median stout cusp, bearing a short, bluntly pointed 
cutting point, the side cusps subobsolete. Laterals like the centrals, but 
unsymmetrlcal. Marginals subquadrate, with one very broad, oblique, 
acutely trlfld cutting point, the central division the largest. 

The figure a gives one central tooth with two adjacent laterals, h gives 
two extreme marginals. 

The dentition has the same general character as the other species of 
Eemitrochu9, examined by me, viz., gallopavoniSy fframinicola, varians and 
Troscheli. 

Helix badia, F6r. (Dentellaria,) ^ 

Martinique. 

For Jaw and dentition see Proc. Ac. Nat. 8c. , PhUa., 1874, p. 52. 
Genital system resembling that of H, Joaephincc, herewith described. 

Helix nuxdentioiilatay Chemn. (DerUellaria.) 
Martinique. 

For description of Jaw and Ungual dentition see Proc. Ac. Nat. 8c. 
Phlla., 1874, p. 52. 

The genital system is figured on pi. V, fig. vm. The ovary (11) is 
short, stout. The oviduct (8) is wide, sac-like. The vagina is short, 
smaU, with a bulbous expansion near Its top; the duct of the genital 
bladder enters, at about the middle of Its length, the sac of the penis near 
its base. The penis sac (5) is very prominent. It Is as long as the 

*Mr. Bland and I have elsewhere (Ann. of Lyo. of Nat. Hist, of N. T., Z, 841) 
pointed oat the great dUforence in the lingual dentition of Helix mutearumf Lea, the 
type of the snbgeaus Polymita, and the other species referred to the subgenus by 
Ton Martens. We have suggested using for the latter the name Memitroehus. We 
have also shown that ff. picta belongs to the true Po^ymito, sharing the peculiar den- 
tition of muteairum. 
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OYlduct, narrowed at Its base, along the remainder of its course qi 
stout, bat with a sabcentral contraction, and a blunt apex, where the 
tractor moscle (6) is attached, and where the vais deferens (7) enters, 
latter swollen at this point. The genital bladder (9) iB small, oval; 
duct (16) is long, irregular, narrowed above and below, bat very mi 
swollen along the middle three-flA;hs of its length. As with the penis, t 
dact of the genital bladder forms a conspicaoas featare of the system. 

Helix nuoleola, Rang. (DenUllaria.^ 
Martinique. 

Lingual membrane and Jaw already described by me (Proc. Ac. K) 
Sc, PhiU., 1874, p. 62). 

Genital system figured on pi. II, fig. vi. The ovary (11) is long a 
narrow. The oviduct (8) is long, rather stout, but little convolute 
The vagina is narrow, about one- third the length of the oviduct; Jv 
below the middle of its length it has a bulbous expansion, which receiv 
the long, slender duct <16) of the small, oval genital bladder (9). T] 
penis sac (5) enters the vagina near its base ; it is very long^ cylindria 
slender, with the vas deferens (7) and retractor muscle entering at 1 
apex. 

Helix Josephinao, F6r. (DetUellaria.) 
Guadeloupe. 

For description of Jaw and lingual membrane, see Ann. Lye. N. H. < 
N. Y., X, 806. 

Genital system figured on pi. V, fig. ix. The testicle (1) is compose 
of white caeca tipped with brown. The epididymis is greatly convolute 
near the ovary. The latter organ (11) is broad. The oviduct (8) is lon^ 
The vagina is long and narrow; it receives the long slender duct (16) c 
the small globose genital bladder (9) near its top. The penis sac (5) ] 
lon^ and slender, its opening being by the side of that of the vagiuf 
rather than actually Into the latter organ, Its apex rapidly narrowing t 
an acute point, near which enters the vas deferens (7). 

Helix disoolor, F6r. (^Thelidomus,) 
Martinique. 

Jaw and lingual membrane already described by me (Proc. Ac. Nat 
8c. Phila., 1874, p. 61). 

Genital system short and stout In Its various parts, excepting the ovarj 
(11) which Is long, slender, acutely pointed. The epididymis (2) is long 
convoluted at Ihe end near the oviduct. The oviduct (8) Is stout, sac-like 
The genital bladder (9) Is as long as the oviduct, clavate, stout, with n< 
distinct duct, but gradually tapering to Its entrance into the vagina 
which Is at the upper end of the latter. The penis sac (5) is the moa 
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promiDent organ. It enters the vagina at Its base. It is as long as 
the whole system, stout, especially in its lower half, abroptly terminating 
in an acute point aboye, where it receives the vas deferens. The latter 
organ (7) is enlarged for some distance after leaving the penis sac. The 
retractor muscle (6) of the penis is inserted on the side of the sac, at the 
lower third of its length. PI. II, fig. IX. 

• 

Helix Troostiana, Lea. (^Polygyra,) 
Kentucky, Mr. A. G. Wetherby. 

Jaw as usual in the sub-genus Polygyra, with about ten, broad, crowded 
ribs, denticulating either margin. 

Lingual membrane (pi. V, fig. VI) long and narrow. Teeth about 25- 
1-25. Centrals and laterals quadrate, the former tricuspid, the latter 
bicuspid, the cusps stout: all the cusps with cutting points. Marginals 
low, wide, with one Inner, oblique, stout, short, bluntly blfld' cusp, and 
one outer, shorter, bluntly bifid cusp. 

Genital system (pi. V, fig. Ill) long and slender, especially the ovary 
(11), and oviduct (8); vagina long, receiving the duct of the genital 
bladder below its middle, and the sac of the penis still lower down ; penis 
long, tubular, of about same width as the vagina, with a prominent bulb 
at Its apex, into the end of which is inserted the vas deferens (7) and at 
the side of which the retractor muscle (6) is attached ; genital bladder (9) 
moderate, oval, on a duct (16) of about equal length and size as the vagina. 



obstriota. Say. {Triodopsis.) 

Ohio, Mr. A. G. Wetherby. 

The genital system resembles exactly that of H, palliata. Say, as figured 
by Dr. Leldy in Terr. Moll. U. S., I, pi. vii, fig. 8. 

Helix Clarki, Lea. {TriodopsUf Mesodonf) 

Hayesville, N. C, Miss Annio-E. Law. 

Jaw as usual, arcuate, ends attenuated, blunt; anterior surface with 
about fourteen stout, separated ribs, denticulating either margin. 

Lingual membrane long and narrow. Teeth about 85-1-35. Centrals 
with a stout, short, median cusp, bearing a very short, blunt, cutting 
point, the outer cusps subobsolete. Laterals like the centrals, but un- 
symmetrical. ' Marginals wide, low, with one, Inner, short, broad, sharply 
bifurcated cutting point, and one shorter, outer, blfdrcated cutting point. 
PI. VI, fig. I. 

The genital system (pi. VI, fig. VI) is peculiar in several respects. The 
ovary (11) is very slender, and equals about one-half the length of the 
oviduct. The epididymis (2) is highly developed, greatly convoluted, 
stout, four times the length of the ovary. The oviduct (8) is convoluted. 
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• 

The prostate (4) Is greatly developed. The penis sac (5) is short, c 
drical, entering the vagina near its base, and receiving both vas deft 
(7) and retractor muscle (6) at its apex. The genital bladder (1 
small, oval, with ll short duct (16) entering the vagina aboat the nil 
of its length. - The vas deferens (7) is swollen on leaving the prosi 
Testicle not observed. 

The marginal teeth of the lingual membrane are more of .the tj[ 
Triodopsis than Mesodon, as known to us at. present. I am in do 
therefore, of the subgeneric position of the species. 

Helix Wheatleyi, Bland. (^Mesodon,) 
Hayesville, N. C, Miss Amiie E. Law. 

Jaw as usual in the subgenus, with about twelve ribs. 

Lingual membrane long. Teeth about 67-1-67. Centrals and late 
as described under H, Clarki. Marginals high, narrow, with one ^ 
long cutting point to the single cusp. Outer marginals about as higl 
wide, with one long inner, obtusely pointed, cutting point, and 
shorter, outer cutting point. 

The first marginal teeth resemble those of ff, thyroMes in the sini 
greatly produced cutting point. The extreme marginals, however, 
bifid. 

The genital system in the specimens received -was too decayed to al] 
of complete examination. The penis, however, was in perfect conditi 
It forms the peculiar feature of the system on account of its enorra 
development. It is short, cylindrical, with blunt ends, very stout, tb 
or four times as large as the oviduct, with retractor muscle, and 
deferens at its apex. 



Pennsylvanioay Green. {Meaodon,) 

The upper portions of the genitdl system (pi. V, fig. VII) not observ 
The penis sac (5) is long and slender, with the vas deferens (7) and retrac 
muscle (6) entering its apex, and its orifice entering the vagina near 
base. The genital bladder (9) is long, stout, cylindrical, with a medi 
contraction; its duct (16) is hardly distinct from it, with an entrai 
opposite that of the penis sac. The prostate (4) is very large. 

Helix olausa, Say. (Jfe«o(2on.) 
Ohio. 

Pi. y, fig. iv. The penis sac (5) is the conspicuous feature of the systei 
it is longer than the oviduct, and almost as stout, of about equal si 
throughout; it has the entrance of the vas deferens (7) and retract 
muscle (6) at its blunt apex. The genital bladder (9) is small, lengi 
ened oval, with a long, slender duct (IG). The prostate (4) is narro^ 
stout, prominent, cord like. The vas deferens (7) is large. The otfa 
organs present no peculiar features. 
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Helix Traski, Newc. (Arionta.) 

Specimens from the mouth of San Tomas River, Lower 
California, collected by Mr. Henry Hemphill. 

The genital system resembles very nearly that which I have figured 
of Belix Nickliniana, Lea (Proc. Phlla. Acad. Nat. Sci. 1874, 41, pi. iv. 
fig. in). The duct of the genital bladder in this species is, however, very 
much longer, its accessory duct shorter in proportion, the flagellum of 
the penis sac longer. There is also a peculiar feature In the genitalia of 
if. lYaski, a globular organ of about equal diameter with the vaginal 
prostate, attached laterally to the flagellum of the latter, before it becomes 
bifurcated. The bulbous expansions en the two branches of the flagellum 
are also much larger in H, Traskt It is figured in pi. YI, fig. IV. 

Helix SteamBiana, Gabb. (^Ariontaf) 

To the kindness of Mr. Henry Hemphill I am indebted 
for living specimens of this species from Todos Santos Island 

• _ ^^^ _ _ 

and the mouth of the San Tomas River, Lower California. 
The result of the examination of the genitalia and lingual 
dentition establishes its specific distinction from the Cata- 
lina Island form {H, ^ellettiy Forbes) to which it is nearly 
related by the characters of its shell. (See L. and F. W. 
Shells N. A., I, 176, 177). 

The genitalia (pi. VI, fig. n) resemble very nearly those of H, Kelletti 
(Proc. Phlla. Acad. Nat. Sci. 1874, pi. ill, fig. 4, p. 89). 

A comparison of the figures, however, will show considerable difiTerence, 
especially in the dart sac (14). In the species before me there is a long 
thread like duct (14*^ ) leading from the base of the dart sac (14) to a large 
globular organ, whose character is unknown to me. Opposite the en- 
trance of this duct a corresponding duct (14' ) branches out, but instead 
of ending in a globular organ it becomes much enlarged in size and ends 
in enveloping the prepuce (12). The dart sac (14) contained a small 
dart of the form figured by Leidy (Terr. Moll. U. S., I) for Tebenno- 
phorus Caroliniensis, 

The oviduct was closely and spirally wound around the duct of the 
genital bladder. The testicle (1) and ovary (11) are yellow. 

The Jaw Is thick, arched, ends blunt, but little attenuated ; anterior 
surface with six stout, separated ribs dentlculatlng either margin, and 
several less developed. Interstitial ribs. 

The lingual membrane is long and narrow with about 50-1-50 teeth. 
The centrals are of the form of those of H. Califomiensis (L. and F. W. 
Shells N. A., I, fig. 297). The cusp with Its cutting point, however, is 
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very much shorter, reaching only about half-way to the lower edge 
base of attachment. Laterals of same type. Marginals low, wide 
Tariable In the denticles, bnt usually with one long, broad, sharp!; 
inner denticle (the inner point much the smaller), and one short i 
rarely bifid outer denticle. 

The Catalina Island J9. KelleUi has same type of dentition. The 
ginals, howeyer, seem much more broadly denticulated. 

atrophia iostoma, Ptr. 
InaguEy Bahamas. 

Jaw strongly arched, ends but little attenuated, bluntly rounded, 
terior surfiftce without ribs. Cutting edge with a decided, blunt, mt 
projection. 

Lingual inembrane (pi. II, fig. vm) long and narrow. Teeth a 
29-1-29. Centrals but little longer than broad, tricuspid, the middle 
short and stout, with a short, bluntly rounded cutting point ; side c 
slightly produced, with a short, sharp point. Lateral teeth like the 
trals but bicuspid. Marginal teeth a simple modification of the latei 
with one short, bluntly pointed inner cusp, and one still shorter, bla 
pointed outer cusp. Fig. a represents the central and lateral teeth, 
marginal tooth, c an extreme marginal. 

.Gtoomalaous maoulosus, Allm. 
EDgland. Mr. J. Gwyn Jeffreys. 

The genital system is figured on pi. Y, fig. x. For a description o 
and of the Jaw and dentition, see Ann. Lye. Nat. Hist. N. Y., X, 808. 
there stated, the vas deferens is conspicuous by Its great length, and 
penis sac has attached to its apex a singular globular 'organ, which i 
conspicuous feature of the system. 

Fallifera Wetherbyi, n. sp. 

From near the mouth of Laurel River, Whitley C 
Kentucky, Mr. A. G. Wetherby collected many specim< 
of what appeared to be a small species of Tebennophor 
It was readily distinguished from the numerous young 
T. Caroliniensis found in the vicinity by the arrangem< 
of the blotches of color, they being in irregular, interrupts 
transverse bands, instead of running longitudinally as 
that species. The anterior portion of the body seemed a 
to be more swollen, and the posterior extremity to ta] 
more rapidly than in Caroliniensis. On examining the j 
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I found it to be ribbed, a character placing the slug in the 
genus PalUfera. The presence of ribs was verified in four 
individuals. Small specimens of T. Oaroliniensis from the 
same locality had the usual ribless jaw of Td)ennophorus. 
It appears, therefore, that the slug must be considered a new 
species of PaUifera.* It may be called after its discoverer. 
It is difficult to draw more satisfactory specific characters 
from specimens preserved in alcohol. One of them in its 
contracted state measures 12 millimetres in length. 

Jaw (pi. II, fig. i) arcaate, ends blant, bat Utile attenuated ; anterior 
snrflace with decided, separated, aneqoal ribs, dentlculatlng elUier margin, 
about 15 on one specimen, those at the ends being 1#bs developed than on 
the balance of the Jaw ; catting edge with a decided, short, blunt, median 
projection. 

Lingual membrane (pi. II, fig. n) long and narrow. Teeth about 85- 
1-85. Centrals long, expanding towards the base, cusp stout, with a 
stout blunt cutting point not reaching the lower margin of the base of 
attachment, side cusps obsolete. Laterals same as centrals, but unsym- 
metrlcal. Marginals (&) low, wide, with one inner, lopg, oblique, blunt 
cusp, and one outer, short, usually bluntly bifid cusp. 

Bulimus foveoIatOB* Rve. (^Orphnus,) 
Northern Peru. Prof. Orton. 

This and the other species collected by Prof. Orton were 
determined by Mr. Bland. 

Jaw slightly arched, wide, low, thin, with over 50 delicate ribs of the 
kind herewith described under Bulimulus Lobbi: ends but slightly at- 
tenuated, blunt. 

Lingual membrane (pi. I, fig. m) long and narrow, composed of very 
numerous rows of about 84-1-84 teeth each. Teeth as usual In the Heli- 
ddce. The centrals (a) with one short cusp, the side cusps being obso- 
lete, cutting point short, bluntly pointed. Laterals lilce the centrals, but 
nnsymmetrlcal, and with a more developed outer side cusp. Marginals 
b, a simple modification of the laterals, smaller, higher than wide, with 
the cutting point longer. The plate gives one central with its adjacent 
lateral, a, and three extreme marginals, b. 

The membrane is very thick and strong, and of equal width throughout 
its length, the ends being bluntly truncated. 

*Its dentition is more related to Tebennophorut than to PaiUftra by the absence of 
tide cusps and catting points to the central and lateral teeth. 
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The genus Btdimus seems to be characterized by i 
teeth to its lingual membrane of the same type as the 
being simply a modification of the latter. Thus far v 
the dentition of the follovring species : B. porphyn 
9cardbu8y odontostomuSj glaber^ auris-aileni^ mvUicok 
giusy cblongus^ ovatitSj magnificUs^ Hanleyi, mam 
and anlacostylus. B. auria-sciuri (which appears to b 
of B. gldber) , figured by Guppy and Hogg, may no 
with these, but the %ure is too bad to judge from. 

Bnlimus anris-sileni. Born. {Pdecychilus,) 
St. Vincent. • 

For description of Jaw and lingual dentition, see Ann. Lye. Ni 
N. Y., X, 222. For figure of latter, se'e Froc. Fhila. Acad. Nat. S< 
pi. vi, fig. 4. 

ThQ genitalia are figured at natural size as they appear suspe 
water. The whole system is very long and slender. The testlcl 
embedded in the upper lobe of the liver; it is composed of louj 
The epididymis (2) is convoluted along the half nearer the oviduct 
accessory gland (8) is composed of prominent aciniform csBCf 
ovary (11) is short and stout, much broader than the oviduct, lot 
The oviduct (8) is long, narrow, greatly convoluted. The vagina 1 
very narrow. The external orifice is behind the right eyepedunclc 
penis sac (5) is the most prominent organ. It is extremely long, < 
Ing the length of the whole system. It is tubular, of about equal 
along three-fourths of its course, where it receives the vas defer 
and commences to taper gradually towards the apex, merging 
long, delicate flagellum or lengthened retractor muscle, said muscl 
attached to the end. The penis sac does not appear actually to ec 
vagina ; the two organs terminating side by side. 

The genital bladder (9) is small, globular, its duct (16) is all 
long as the oviduct, of very unequal breadth. For two-fifths of its 
beyond the bladder it is delicate, then rapidly expands into a i 
wide as the ovary, then, tapering, becomes again narrow at .th 
menccment of the last fifth of its course, but again widely expands 
entering the vagina at the upper third of the length of the latter 
Fl. IV, fig. V. 

Bulimus glaber, Gmel. (^Pelecychilus.) 

Island of Grenada. 

Jaw as In BulimuluSf Cylindrellay etc. 

Lingual membrane long and narrow. Teeth as usual in the B 
long and narrow, centrals tricuspid, laterals bicuspid, marginals 8 
July, 1874. 8 Ann. Lto. Nat. Hist., 
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modiflcation of the laterals, with one large, long, inner, pointed cnsp, and 
two outer, small points. See Proc. Phil. Aoad. Nat. Sc, 1874, pi. vi, fig. 6. 



Cylindrella sangiiineay Pft*. 
Jamaica. 

The genital system (pi. II, fig. vn), as wonld be inferred fVom the shape 
of the shell, is very much lengthened in all its organs. The testicle (1) 
Is in a globular mass lying close to the oviduct. The epididymis (2) is 
short. The oviduct (8) is very long and narrow. The vagina is two« 
thirds the length of the oviduct, it is narrow, with a bulbous expansion 
at the insertion of the duct of the genital bladder, above Its centre. The 
genital bladder (9) is very small, globular, on a very narrow, long duct 
(16), which expands at its entrance into the vagina. The penis sac (5) is 
short, thick as the oviduct, bluntly terminating above, wliere the vas 
deferens (7) and retractor muscle (6) are inserted. The ovary (11) is 
short and stout. 

Cylindrella brevis, PAr. 
Jamaica. 

The genitalia have the same arrangement as in C. sanguinea^ herewith 
described. The duct of the genital bladder (16) in this species is much 
more expanded before it enters the vagina, and the latter organ below the 
Junction is expanded to a greater size than .the oviduct. The penis sac 
(5) is shorter and stouter in brevis than in sangtUnea. PI. II, flg. m. 

BolimiilaB AltoperaTianus, Rve. (DrynueiM.) 
Between Balsas and Cajamarca, Peru, Prof. Orion. 

Genitalia (pi. I, flg. n)^f the same general form as I have herewith de- 
scribed for those of BuHmulus Lobbi., The ovary (11) Is smaller in pro- 
portion, the oviduct (8) more developed. The duct of the genital bladder 
(16) enters lower down upon the vagina. The testicle (1) is farther 
removed flrom the ovary, lying in the apex of the shell. It Is composed 
of short, stout, blunt caeca. The ovary is of a dark slate color, the rest of 
the genital system is white. The external orifice is behind the right eye 
peduncle. The edges of the ovary are very deeply scalloped. , 

The jaw has thirty-on^ ribs. It is of same type as that herewith de- 
scribed of Bui. Lobbi, Lingual membrane (pi. I, flg. iv) of same type as 
herewith described and figured for Bui, Lobbi as fiir as centrals and lat- 
erals (a) are concerned. The marginal teeth, however, are quite diflterent 
fh>m those of that species. They are quite like the laterals, excepting 
that the cutting point Is very much more produced, and somewhat curved 
towards the central line of the membrane. 

These peculiar marginal teeth remind one of those of Helix Ohiesbreghti 
as figured by Messrs. Fischer and Crosse. In that species, however, the 
notch Is on the outer, not the inner, side of the cutting point. 
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It will be noticed that the catting point on the central tooth 
AJUo]pemvianu8 is more produced than in B. Lobbi, to which I hav 
pared the* dentition. 

BulimuluB Feruvianus, Brag. (Plectottylus.) 

Talcahuana, Peru. Museum of Comparative Zoc 
Cambridge. 

Jaw and lingual dentition already described by me. (Proc Ac 
Sc. PhUa., 1874, 58, pi. V, fig. 2.) 

. The genital system Is figured on pi. I, fig. ym. The testicle 
extremely large, apparently composed of aciniform c»ca. The < 
ymis (2) Is long, very thick, and greatly convoluted in Its whole c 
The ovary (11) is long and slender. The oviduct (8) is long and n; 
The vagina is Bhoft. The short duct (16) of the genital bladd 
enters at its upper end. The genital bladder is very stout, aim 
thick as the oviduct, tapering above gradually to a long flagellate 
The penis sac (5) enters the vagina near Its lower end. It Is smalle 
the genital bladder, cylindrical, tapering gradually towards the 
where it has a flagellate appendix, into the end of which, perhi 
inserted the retractor muscle. The vas deferens enters the penis sai 
upper end. The external orifice of the generative organs is behli 
right eyepeduncle. 

Bulimulus Lobbiy Rve. (Drymoius,^ 
Between Balsas and Cajamarca. Prof. Orion. 

The genital system is quite similar to that which I have figured 
Altoperuvianits (pi. I, fig. n), the ovary (11), however, is much ! 
than in that species. The testicle (1) is composed of short, blunt • 
it lies near the ovary. The epididymis (2) is short. The accc 
gland (8) is composed of several long, threadlike caeca. The ovi 
long, equalling one-third of the oviduct, and twice as broad. The o^ 
(8) is long, convoluted, narrow, with deeply scalloped edges. The v 
is short, tubular, receiving the duct of the genital bladder near its 
and the opening of the penis sac Just above its base ; between tht 
ther^is a short decided expansion of the vagina. The penis sac ( 
long and slender, with a long, flagellate extension, on the end of i 
the retractor muscle (6) is attached. The vas deferens (7) enter 
penis sac at about the middle of its length. The genital bladder ( 
small, globular, on a delicate duct (16) equalling in length the vogin 
oviduct combined. The external orifice of generation is behind the 
eyepeduncle. 

The Jaw (pi. I, fig. vi) is arcuate, with attenuated, blunt ends, 
transparent, of the same type as is common to Bulimulusj Cfylind 
Amphibulimaf Goeotis, etc., i. e., with narrow, distant ribs, runnlnj 
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llqaely towards the median line, so that those of the centre converge 
> before reaching the bottom of the plate. These ribs serrate the apper 
and lower margins. They increase in thickness gradually on their outer 
edge. There are twenty-one ribs on the specimen examined. The ma- 
terial of the Jaw is so thin on the outer edge of the ribs that it separates 
into distinct plates at these pQints, when macerated. In some specimens 
examined the ribs appear to be formed by an actual overlapping of distinct 
plates. I have no doubt, however, of the Jaw being in one single piece, 
divided by these delicate ribs into numerous plate-like compartments. It 
Is not composite as formerly believed by most authors. 

The lingual membrane (pi. I, fig. 1) is broad, very delicate in texture and 
difficult to handle. There are numerous rows of about dO-1-90 teeth each. 
The centrals have a base of attachment longer than wide, with lower lat- 
eral expansions.. The reflection has one stout median cusp, the side cusps 
being obsolete ; this cusp bears a short, rapidly attenuated, sharp cutting 
point, not reaching the lower margin of the base of attachment. The lat- 
erals are of same type as centrals, but unsymmetrical, the catting point, 
however, is very dlfTerent from that of the centrals, being very broad, 
bluntly rounded at its end, oblique, extending far below the base of at- 
tachment, and having on its inner margin, near the blunt end, a promi- 
nent blunt notch. The marginals are a modification of the laterals, but 
lower, with a much more oblique cusp, bearing a much broader trifld 
cutting point, the middle division very much more produced than the outer 
ones. 

The figures represent a one central with its adjacent lateral teeth, and 
&, two marginal teeth. 

The lateral teeth are a modification of the usual Selicidcs type not before 
observed by me. The marginal teeth are somewhat like those seen in 
many species of Bulimulus, such as laticinctus, BahamenHs^ auris-leporiSf 
papyraceus, Jonasi^ memhranaceus. They only approach, however, the 
teeth of those species in form. 

Balimulus rhodolarynxy Rve. (^Scutalus,) 
Northern Peru. Prof. Orton. 

The genital organs were so reduced as to be only threadlike, and not 
sufficiently developed to be described as perfect. 

The Jaw was not examined, being of so delicate texture as to be quite 
destroyed by the action of potash. 

The lingual membrane is long, narrow. Teeth about 40-1-40, of the 
usual type of Helicinoe (see pi. I, fig, v). The central teeth, a, have one 
median cusp, the outer cusps being obsolete, the cutting point is short 
and bluntly pointed. Lateral teeth same as centrals, unsymmetrical, the 
inner subobsolete cusp more developed. The marginals (b) are simple 
modifications of the laterals, snbquadrate, bicuspid, each cusp with a 
long, oblique, stoat cutting point. 
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From this description it will be seen that Bulimulu 
dclarynx has the type of dentition which appears non 
the HdicinaSj in this respect agreeing with B. cinnan 
lineatus^ pallidior^ chrysalis^ OncidalvpensiSj alterruUfi 
radicus^ dedlbatusj solutus, sepulcralis^ durus and Peruv 
For the species differing from the common type of He 
dentition, see remarks under B. Lobbi. 

Bulimulus Protensy Brod. {Scutalus,) 
. Northern Peru. Prof. Orton. 

Geoitalla quite like those described and figured of Bui, Mtqpen 
(pi. I, fig. n). All the organs were delicate, almost threadlike, a 
so weU developed as in the species to which I have compared 
Orifice behind right eyepeduncle. 
Jaw, with 28 ribs, of same type as herewith described for B, Lob 
Lingual membrane of same type as Bui, AltaperuvianuSf herewl 
cribed. 

Bulimulus primularis, Rve. (^Mesembrinus,) 
Northern Peru. Prof. Orton. 

The genitalia are like those of Bui, Proteus herein described, b 
ovary is orange colored. 

The Jaw was imperfect and thus the number of ribs cannot be 
It is of the same type, however, as herewith described of BuL 

The lingual membrane (pi. I, fig. vii) is broad. Central teeth ol 
type also as in Bui, Lobbi, but much shorter and stouter. The '. 
teeth of Bui, Lobbi and B, AUoperuvianua are wanting in this S] 
their place being entirely filled by marginal teeth of the form kno 
Bui, laticincttis (see Ann. Lye. N. H. of N. Y. x, pi. i). The tee 
subquadrate, with a very large, curved, obliquely trifld cutting 
extending far below the lower margin of the base of attachment. 

Fig. a gives one central tooth with the two adjacent 
ginals ; fig. b an extreme marginal. The latter will be 
to be rather narrower than those nearer the median li: 
the membrane. 

Orthalious obduotuB, Shuttl. 
Islands in Bay of Panama, Mr. McNiel. 

Jaw as usual in the genus. Lingual membrane (pi. YI, fig. nx) as 
in the genus. Teeth about 96-1-96. The side spurs to the cusps 
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resenting the side cusps of the usual Eelicinm type) are not present on 
the first laterals, but are conspicuous on those farther removed, as shown 
in figure b of the seventh lateral tooth. 

Orthalious sallina-sultana, Chemn. 
Maranon, Peru. Prof. Orton. 

An opportunity having been given me by the kindness of 
my friend 9 Mr. Thomas Bland, of examining the animal of 
Orthalicus galliria^sultana^ Chemn. , I here give descriptions 
of its genital system and lingual dentition. It will be seen 
that my figures of the latter do not agree with those published 
by Troschel (Arch, flir Nat., 1849, pi. iv, fig. 3), at least 
so far as centrals and laterals are concerned, these teeth not 
being represented in Troschel's plate. It must be borne in 
mind, however, that at that early date, the membranes were 
not so carefully studied as at present, and consequently the 
peculiarity of these teeth may have been overlooked by 
Troschel. Of the identity of the specimen examined by me, 
there can be no doubt. 

The Jaw (pi. IV, fig. £) is of the type usnal in Orthalicu8 and Liguus, bat 
up to the present time never observed in any other genns. It is com- 
posite, its separate plates being apparently soldered firmly at their nppcr 
portions, where, indeed, they seem collectively to form a Jaw in a single 
piece as in Helix, etc., but at their lower portion positively detached and 
f^ee, imbricated one npon another. The Jaw may in one sense be said to 
be in a single piece, as argued recently by Messrs. Fischer and Crosse, 
(Moll. Mex. et Guat.), but with equal correctness it may surely be said 
to be composite, as the amalgamation of the u|5per portion is produced 
by the Joining of absolutely separate pieces. There are fifteen of these 
plates, the three upper central ones apparently lying upon the fourth, 
which is very broad and extends from the upper to the lower margin of 
the Jaw. The Jaw is strongly arched, with attenuated, blunt ends. There 
are well marked perpendicular grooves upon the anterior surface of many 
of the plates. 

The lingual membrane (pi. IV, fig. A-C) is very broad (18 mill.), for Its 
length (16 mill.). The rows of teeth are arranged in a backward curve 
from the median line for a short distance, and then run obliquely to the 
outer margin of the membrane. The central teeth have a long and rather 
narrow base of attachment, squarely truncated at the top, incurved with 
slight lateral expansions at the base. The reflected portion bears one 
stout, median cusp, the side cusps being subobsolete. This cusp bears a 
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long, atont, lance-ltke catting polot, extendlDg below tbe b 
meat to a sbarp point, and bearing at the centre or its Icogt 
a proraiaent, aabobsolete, binnt spur. Tbere are three lai 
tbe lanie tjpe as tbe centrali, bat made nn symmetrical b] 
aion of the Inner lower lateral expansion to the base of atl 
the inner sabobsolcte lateral spur to the cnttlng point. Thi 
from the central tooCh changes saddedr into a marginal too 
common in Orthaiie«i, i.e., along, stoat, subqnadrate base 
with fringed lower margin, bearing at Its lower portion, a ' 
rounded subobsolete cnsp, ftom which aprlngs a sbort, wld 
broad, blnntl; ronnded, goago shaped cutting point, whlcl 
QQter, lateral spar of the same bl u nil j ronnded fann. This 
glnal teeth runs quite to the edge of the membrane, thw 
onter edge being smaller, more widely separated, and in moi 
more widely separated rows. 

Fig. A gives a central tooth with attJacent teeth to tbe 
one aide, and only one lateral on the other side; flg. C glr 
tooth; flg. D two extreme marginals; flg. B an extreme 
proflle. 
The connt of the teeth In one transverse row Is over 10S-: 
Peculiar as this form of dentition seems, it has already bi 
XijTuus virgintua. (See Am. Joam. Conch., VI, 209, flg. 3, 
pi. III). That species dlB'ers widely, however, in the less 
membrane (10 X 4i mill.), the Bmaller count of the teetl 
in having bat two well marked latcnils. That species all 
teeth Intermediate between tbe laterals and marginals whlcl 
on dlDbrent parts of the membrane. 

This form of deDtition is vety instnictiTe in bI 
modification of the type usual to the UelieinoB. ' 
teeth may he said to he oheoletely tricuspid, ai 
spurs to the greatly produced cutting point are bi 
cation of the usual ' cutting points on tbe side c 
HdidnoB. The lateral teeth are in the same way 1 
fication of the usual bicuspid laterals of the Hdi 
marginal teeth are more abnormal in form, but th 
hut modified from the laterals by tbe cxpansii 
rounding and shortening of the cusps, and by tbe i 
expansion, shortening and bluntly rounding of i 
points. Ill OrthalicuK iostomus, melanochibis, u 
Liguus /asctatus, this process of suppressing i 
decided cusps and cutting points is extended eqi 
central and lateml teeth. Other species show the 
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rant form of centrals and laterals, as Bulimvlua aurisleporis^ 
(Mai. Blatt., XV, pi. v, fig. 8). In less degree are the 
laterals modified from the usual Helicince type in Simpulopsis 
sulculosa (ib. fig. 10) as to the cutting points, and in the 
same particular in Bulint'os Peruvianus (Proc. Ac. Nat. Sc. 
Phila., 1874, pi. v, fig. 2). No doubt future research will 
bring to light a complete series of teeth in land shells, show- 
ing a gradual modification in different directions of the nor- 
mal tricuspid and bicuspid type. 

There seem no peculiar characters to the respiratory, digestive and 
nervous system of the animal. The genitalia are figured on plate IV, fig. 
F. The external orifice is behind the right eyepeduncle. The testicle (1) 
is as usual in the Helicince embedded in the lobe of the liver occupying 
the extreme apex of the spire of the shell ; it is composed gf fasciculi of 
short, stout, blunt cseca. The epididymis (2) is short, convoluted as 
usual. The accessory gland (3) is on a short threadlilse peduncle. The 
ovary (11) is very large, tongue shaped, lobulated above and decidedly 
spongelike in its division on its concave side. The oviduct (8) is long, 
narrow, convoluted. The genital bladder (9) is large and oval, on a long 
duct (16) which in its natural position is adherent to the oviduct In its 
entire length : it Is 'much larger in its lower third, equalUng the stout 
vagina, near whose middle it enters ; below this point the vagina becomes 
very stout. The penis is cylindrical, about as long as the vagina, tapering 
rather abruptly to its apex, where is Inserted a long, delicate, retractor 
muscle (6), -which resembles a fiagellum. The vas deferens (7) enters 
the penis on its side, near its summit. There are no accessory organs. 
The penis (5) does not appear to enter a common duct of male and female 
organs, but to have a separate opening of Its own. 

The general arrangement of the genitalia is like that of 0. undatus^ 
(see this paper), 0. longua and iostomus (Fischer and Crosse), Liguus 
fasciatua (Leidy), and L, virgineus^ see below. The last four, however, 
have a single multifid vesicle,' which I failed to detect in 0. gallina-aul' 
tana ; and from them all there is ample specific difference in the size of the 
ovary, the shape and size of the penis sac, and the size of the dnct of the 
genital bladder, near its base. 

It may fairly be assumed that no generic difference exists between the 
genitalia of Orthalicua and Liguus. 

These remarks are suggested by the treatment of LiguxAs 
fasdatus by Messrs. Fischer and Crosse (Moll. Mex. et 
Guat.). On account of the resemblance in dentition to 
the species of Orthalicus known to them rather than to the 
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allied Liguvs virgineua, these autbora place Ligm 
in Orthalicus, under the subgeaeric name of O, 
The same reasoning will now oblige them to pi 
licus gallinasultana in the geuaa Liguus, for ifa 
resembles that of L. virgineus and not that of 
knoim species of OrthaliciM. It appears to me n 
to wait till more is known of the dentition of 
before we consider the teeth as reliable generic 

OrtbaUoua nndatos. Brag. 

It will be interesting in connection with my 4 
of Orthalicus and Liguus to state that having bac 
tunity of dissecting six specimens of this spt 
Jamaica, I found the genitalia constantly agr 
Lobmann's fig. in Malak., Blatt., 1864, pi. i, fig. 4 
no multifid vesicle on the penis as in the species 
tcu« figured by Fischer and Crosse (Moll. Mex.). 
exception, the geiiitfllia are quite like those figurei 
for Liguus faaciatus (Torr. Mull. U. S. I. pi. v). 

It will be seen above that Ortlialicus gallinasuh 
characterized by the want of the multifid vesicle. 

IiifCUUB virgineoB, Lin. 

Aux Cayes, Haiti. Mr. Robert Swift. 

In connection with my friend, Mr. Thomas Bis 
already described the jaw (L. and F, W. Shells t 
312, fig. 364) and lingual membrane (Am, Journ. 
209, tigs. S,4) of this s|)Gcieu. The membrane havi 
still moi-c interesting from its rescmlilanco in son 
to that of Ortkalicua gallina-Aultana, Chcmn. , lately 
I have given the accompanying more detailed il 
(pi. HI). 

There is, It appears, coDslderable variation Id the develoi 
CQttlDg points of tbe central and lateral teeth, and tlie cusi: 
mftrglDals, on different parts of the membrane. Fig. ]) Is ta 
most perfect portion of tlie membrane, Uic most anterior p 
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A is taken from .the least developed, or posterior end of the membrane. 
Figs. B and C are drawn f^om intermediate points, the former Arom near 
the centre. 

Marginal teeth from various points of the membrane are figured in E 
and G, each tooth being numbered Arom the median line. Fig. F shows 
an extreme marginal in profile. 

Near the outer edges of the membrane the teeth are not only much 
smaller, and arranged more obliquely, but they are more separated from 
each other on the same transverse rogv, and the rows themselves are not 
sa crowded together as in the portions of the membrane nearer the 
centre. 

On dissecting the animal I found nothing of peculiar interest in the 
digestive, respiratory or nervous systems. There appeared to be the 
same general arrangement as figured by Dr. Leidy (Terr. Moll. U. S., I, 
pi. v) for the allied species, L. faaciatua. The same may be said of the 
generative organs, which, however, I have figured (pi. lY, fig. G) to com- 
pare with the figure I have given of the same organs in Orthalicus gallina" 
8ultana. The external orifice of generation is close behind the right 
eyepeduncle. The testicle, epididymis and ovary were separated ftom 
the specimen examined. The oviduct (8) is long, narrow, greatly convo- 
luted. The genital bladder (9) is small and globose ; its duct (16) is long 
and narrow; in Its natural position it lies close against the oviduct: as 
the duct Joins the vagina it becomes enlarged to th^ size of the latter 
which it enters at its upper third. The vagina is very wide below this 
Junction. The vas deferens (7) runs as usual along the side of the vagina 
to its base, and thence to the summit of the penis where it enters. The 
penis sac (5) is long, slender, cylindrical, narrowing at its apex, into 
which is inserted a long delicate retractor muscle (6) which might be con- 
sidered a fiagellum : the penis does not seem to enter the vagina, but to 
have an independent opening of its own. Near its base it bears upon a 
short pedicle, a single prostate gland, a i^ultifld vesicle of the same type 
as figured by Dr. Leidy in L.fasciatus, composed of about six short, ovate, 
detached lobes. 

Thus it will be seeu that Liguus virgineua agrees in its 
genitalia with the allied species, L.fascicUus^ but differs in 
its shell, and in its lingual dentition. No generic value can 
be placed upon this last character, however, for while L. 
fasciatus resembles in its dentition Orthalicus undaius^ me- 
lanochiluSy' and iostomuSj its allied species L. virgineus is 
characterized by a widely different dentition, which is shared 
on the other hand in a great measure by OrthcUicits gdUina' 
sultana. From our present knowledge we are forced to be- 
lieve that lingual dentition will furnish no guide to the 
generic distinction between Orthalicus and Liguus. 
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The tail of the animal is very long and pointed, 
is no distinct locomotive disk to the foot. 



Buooinea obliqua. Say. 

A specimen from New York, received from Dr. 
Lewis, furnished the jaw and lingual membrane b 
scribed. ' 

Jaw of shape usual in the genus, with the quadrate acceMCK 
Cutting edge with a prominent median projection. Anterior siul 
decided stout ribs dentlculating the cutting edge; one sped] 
three broad and two intervening narrow ribs: another spedi 
seven ribs. 

Lingual membrane long and narrow. Teeth about 48-1-48. 
subquadrate, tricuspid, the middle cusp long and stout. Latera 
than wide, bicuspid, the third, inner cusp being only mdl] 
Marginals a modification of the laterals, with one long, slend 
cusp, and two short, slender outer cusps. The cusps of aU t 
bear sharp cutting points. 

In Terrestrial Moilusks of United States, vol. I, \ 
fig. 3, a jaw is figured as that of Succinea ovalis. 
doubt represents rather that of the true obliqita^ Say, 
Succ. ovaliSj Gld. not Say. The jaw of the latter is 
in L. and F. W. Shells of N. A., I, p. 258. The fi 
genitalia given by Dr. Leidy on the plate referred i 
rectly represents that of 8. obliqua. 

EXPLANATION OF THE PLATES. 

The figures of genitalia all have the same references : 

1. The testicle. 

2. The epididymis. 

3. The accessory gland of the last. 

4. The prostate. 

6. The sac of the penis. 

6. The retractor muscle of the penis. 

7. The vas deferens. 

8. The oviduct. 

9. The genital bladder. 

10. The external orifice of the organs. 

11. The ovary. 

12. The prepuce. 



Dentition of Palmonata. 44 

18. The vaginal prostate. 

13a. flagellnm to same. 

13b. accessory gland to same. 

18c. accessory duct to same. 

13d. same as last with globular organ. 

14. The dart sac. 

15. The flagellum. 

16. The duct of the genital bladder. 

In the figures of dentitlpn it will be understood that the general inten- 
tion is to give (a) one central tooth with its adjoining lateral, and (&) one 
or two marginal teeth. The numbers of the teeth refer to ttfeir position in 
counting ft'om the median line of the membrane. This arrangement gives 
as good an idea of the characters of the dentition as my space will allow. 



Plate 1. 

Fig. 

I. Bolimalas Lobbi, Rve. Dentition ; a, lateral teeth : 6, extreme marginal teeth. 
II. Bulimnlus AltoporavianuB, Rve. Genitalia. 

III. Btilimas foveolatoa, Rve. a, central and lateral teeth : h, extreme marginals. 

IV. Dentition of II. 6, extreme marginals. 

y. Bulimulae rhodolarynx, Rve. d, marginals— first and extreme. • 
VI. Jaw on. 

VII. BuUmulas primnlaris, Rve. 6, extreme marginal tooth. 
VIII. Bnlimulns PeruTlanns, Brng. 



Plate n. 
Fio. 

I. PaHi/bra Wetherbyi. Jaw. 

II. Same ; dentition, a, central and lateral teeth : &» marginal teeth. 

ni. Cylindrella breyis, Pft*. Genitalia. 

IV. Zonites sculptilis, Bland. Dentition ; 6, extreme marginals. 

V. Bulimus auris-sileni, Bom. Genitalia. 

VI. Helix nncleola, Rang. Genitalia. 
Vn. Cylindrella sanguinea, Pft*. Genitalia. 

Vin. Strophia iostoma, Pft*. Dentition ; a, central and lateral teeth : d, marginal tooth : 
e. extreme marginal tooth. 

IX. Helix discolor, F^. Genitalia. 



Plate m. 

Fio. 

Lingual dentition of lAffwu virgineuM, Lin. 

A. From the least developed end of the membrane. The central tooth with the two 

lateral teeth and three marginal teeth. 

B. From near the centre of the membrane. 

C. From near the anterior end of the membrane; portions of two adjacent rows of 

teeth. 

D. From still nearer the anterior end of the membrane. 

£. Marginals fW>m the same end ot the membrane as the last. 

F. Extreme marginal in profile. 

G. Extreme marginals. 
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Platb it. 

FlO. 

A. Lingual dentition of OrtkaUau gaOiwk'mtUa'na^ Chenm. 

B. A marginal tooth of the same in profile. 

C. The same. The eighth flrom the median line. 

D. The same. Extreme marginal teettu 
B. The same. Jaw. 

F. The same. Genitalia. 

6. Ligans Tirginens, Lin. The genitalia. 

Platb V. 

Fio. Genitalia and Dentition of 

L Zonites inomatns, Say. 
n. Zonites ft^abUis. 
in. Helix Troostiana, Lea. 
lY. Helix clansa. Say. 
V. Helix rufo-apicata, Poey. 
VI. Dentition of III. 
Vn. Helix PennsylTanica, Green. 
Vni. Helix nuxdenticnlata, Chemn. 
IX. Helix JosephinsB, F^r. 
X. Geomalaoos maculosas, Allm. 

Plate VI. 
Fig. 

I. HeUx Clarki Lea. Lingual dentition « a, central and lateral tooth; i 

tooth. See also fig. t for extreme marginals. 

n. HeUx Sieamtianoy Gabb. Genitalia. 

lU. OrthaUcus obducttUf Shuttl. Lingual dentition; a, central and latera 

the seTenth tooth : c, extreme marginal teeth. 

IV. Helix TrMkif Lea. A portion of the genital system, showing yaginal i 

V. Seel. 

VI. Same as I. Genitalia. 

VII. Helix Wetherbyi ; Bland. Lingual dentition ; a, central and lateral U 

marginal teeth : c, extreme marginal teeth. 



Jfote on the Jaw of Partula. 

Having lately received through the kindness of 
D. Hartmann a number of Partula preserved in ak 
am preparing a description of their lingual dentitio: 
talia and jaw. The latter is the most important poii 
studied, this organ never having been described, 
therefore, give the following particulars : 

In P. fusca. Pease, umbilicataf Pease and virginea, Pease, it is 
and transparent; arcuate with attenuated ends; cutting margi 
broad very slight median prominence; anterior surface with i 
(over 60 in virginea) very delicate, separated ribs, slightly deni 
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either margin, those of the centre converging and meeting before reach- 
ing the lower margin, as in Cylindrella, &c. The Jaw appears therefore 
to be of the same type as in Bulimulus, Oizotis^ AmphibuHma, Cylindrellat 
Macroceramus and Fineria. The ribs, however, are in Partula exceed- 
ingly fine. 

The Ungual dentition of the species mentioned abo¥e is the same as 
figured by Heynemann (Mall. Blatt. 1867, pi. 1, fig. 1,) excepting that I 
detect distinct cutting points to the side cusps of the central teeth, not 
figured by him. 
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